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PART I - INTRODUCTION

1-01. Location and Description of Project. The Conway Water Supply Dais is
located in the southeast quarter of Section 21, Township 7 North, Range 15
West. It crosses Cypress Creek at mile 6.7 which is about 5 miles north of
Plumerville, Arkansas, in eastern Conway County.

The dam is an earth embankment which rises 83 feet above the streambed to
elevation 358.0 (m.s.l.). It has an impervious core, an impervious cut-off,
and an outer shell of random fill material. The crest is 20 feet wide, and
the length of embankment is 1,374 feet. The reservoir will cover about
1,165 acres and impound 23,500 acre-feet of water at the service spillway
crest. The service spillway is at elevation 326 with a two-way drop inlet.
There is an emergency saddle spillway on the right abutment with a crest
elevation of 339.5. The outlet works has an uncontrolled inlet structure with
a 4.0-foot diameter concrete outlet conduit in the right abutment. A pumping
station, located on the intake structure, feeds a 36-inch diameter pipeline,
which extends 11.4 miles southeast to a treatment plant near Gleason,
Arkansas.

There is an earthfill dike located in the northwest quarter of Section 22,
Township 7 North, Range 15 West on the east side of the reservoir. The dike
is 28 feet high by 1,810 feet long, and has a crest width of 10 feet.

1-02. Construction Authority. The project was author4zed under Section 10 of
Public Law 93-251 dated 7 March 1974, to replace the existing raw water supply
of Conway, Arkansas. The city of Conway previously obtained its water from a
pool on Cadron Creek about 2.5 miles upstream from its confluence with the
Arkansas River. These facilities were adversely affected by the construction
of the Toad Suck Ferry Lock and Dam on the McClellan-Kerr Arkansas River
Navigation System.

1-03. Purpose of Report. The objective of this report is to describe the
foundation conditions encountered during the construction of the subject dam
and its related features, and is a consolidated record of the foundation
related construction operations, and an information source for future
reference. It is intended also to provide information for evaluating any
future structural problems, planning possible foundation studies, and be a
part of the permanent project engineering and construction record.

1-04. Contractor and Contract Supervision. The project contract was a joint
venture undertaken by McGeorge Contracting Company, Inc., and Valco, Inc. The
McGeorge Company was based in Pine Bluff, Arkansas, and Valco was based in
North Little Rock, Arkansas. McGeorge was the principal contractor for the
earth work, and Valco was responsible for the concrete work. John Bricker of
McGeorge, Inc., was the Project Manager over the joint venture. The blasting
required in excavation was supervised by Arkansas Explosives, Inc. of Little
Rock, Arkansas, and grouting was conducted by Judy Company of Kansas City,
Missouri.

I _ _ _ _ _ _ _ _



The contractor was required to establish and maintain an effective quality
control system consisting of plans, procedures, and organization to insure the
contract requirements in materials, equipment, workmanship, fabrication, and

construction operations. A quality control system manager from within the
contractor's organization was required to be at the work site, with
responsibility for regulating all quality control matters. A fully qualified
staff was required under the system manager with necessary experience and
technical training to perform all quality control activities. Records and
tests of the contractor's quality control throughout the construction
operations were furnished to the Goverment, as directed by the Contracting
Officer. The entire work was subject to inspection and testing by the
Government prior to acceptance.

Don Cahoone, Project Superintendent (Civil) of McGeorge, Inc., was the
designated Quality Control Officer with responsibility and authority to

correct any deficiencies. David Moore, Project Superintendent (Structural) of
Valco, Inc., was the designated Assistant Quality Control Officer. Quality

Control testing was subcontracted to Anderson Engineering and Testing Company
of Little Rock, Arkansas. The Quality Assurance for the project was provided
by the Corps of Engineers and supervised by W. H. Hashbarger, Dardanelle
Resident Engineer, and Jack Wilson, Project Engineer.

2
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PART II

FOUNDATION EXPLORATIONS

2-01. Investigations Prior to Construction. The primary subsurface
investigations were conducted in Fiscal Year 1978 and involved 265 exploratory
drill holes. The following list shows the quantities and types of these
investigations. Some drill holes are listed twice since they contained both
soil and rock borings. This gives the list a total of 321 borings which
represents the various boring methods rather than the actual number of drill
holes. The logs of borings for the main embankment, dike, and outlet works
are included in the appendix.

Number Linear Soil Samples
Location of Borings Feet Undisturbed Jar Bag

Dam Site
Core Boring, NX Vertical 33 2244.3 ---

Core Boring, 4" Vertical 1 47.3 ---

Standard Penetration 20 200.5 --- 119 ---
Piston Sampler 22 350.5 118 179 13
Auger Borings 10 43.6 -- 14 --
4" Splitspoon 4 14.8 --- 5 6

Spillway Site, Right Abutment
Core Boring, NX Vertical 2 127.5 --

Auger Borings 15 52.3 -- 28 18

Left Abutment Ridge
Core Boring, NX Vertical 1 46.4 ---

Auger Boring 2 35.0 --- 3 ---

Dike
Core Boring, NX Vertical 10 482.1
Standard Penetration 9 98.5 --- 46
Piston Sampler 5 37.3 9 20 --

Auger Borings 1 7.8 -- 4 ---

Borrow Area "A"
Auger Borings 154 --- 489 180

Borrow Area "B" 32 -- 74 24

TOTALS 321 3787.9 127 981 241

Between October 1978 and August 1979, there were 37 additional holes drilled
to determine the subsurface conditions for the spillway, outlet works, and
embankment. All of the holes were combinations of soil and core borings.
Samples of the rock core obtained from the outlet works foundation were tested
for bearing strength and shear strength.

S 3



All of the exploratory borings were drilled by the Little Rock District, Corps
of Engineers, using a Failing 1500 truck mounted rig. Overburden samples of
the main embankment and dike foundations were obtained using a thin walled
tube with piston, and split spoon samplers. The borrow materials were
investigated by drilling a grid of auger holes spaced on 400-foot centers.
All soils were classified according to the Unified Soils Classification
System. The core holes were logged to give geologic descriptions and show the
results of water pressure tests. Selected soil samples were tested to define
the shear strength parameters. The borrow material and some of the foundation
overburden were tested for natural water content in percent dry weight,
plasticity index, and liquid limit.

2-02. Investigations During Construction. There was no exploratory drilling
or other foundation investigations during construction. However, holes were
drilled during construction for presplitting of rock faces, setting steel
anchors, drain holes, and foundation grouting. This drilling is described
where applicable in the following sections of this report.

4
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PART III

GEOLOGY

3-01. Regional Geology. The Conway Water Supply Project is located in the
north-central Arkansas Valley. Topographically, this is the low rolling flood
plain of the Arkansas River which is bounded to the north and south by ridges
and mountains reaching heights above 2,800 feet. The valley is a structural
basin, or synclinorium, which is bounded to the north by the Boston Mountains
of the Ozark Dome and to the south by the Ouachita Mountains, an
anticlinorium. The valley extends eastward to the Mississippi Embayment and
westward to the Interior Lowlands of Oklahoma. Structurally, the Arkansas
Valley is a transitional province between the adjoining provinces to the north
and south. Folds in the valley are more closed toward the intensely folded
Ouachitas to the south, but become progressively more open toward the less
intricately folded Ozark Dome to the north. Thrust faults which are typical
of the Ouachita Mountains are common in the valley south of the Arkansas
River. Normal faults which are downthrown to the south are typical of the
Boston Mountains and are common in the valley north of the Arkansas River.
Formations throughout the valley consist mostly of shale and sandstone of the
Pennsylvanian Period with a few igneous intrusions thought to be of the
Cretaceous Period. These formations are mostly unfossiliferous, seldom
calcareous, often carbonaceous, and sometimes contain coal.

3-02. Site Geology. The local geology was similar throughout the project.
The foundation consisted of the same rock formation over the entire area,
however, there were a few variations in specific rock characteristics and
conditions, which will be discussed in Part VI of this report.

a. Physiography. The project site is located where the northern Arkansas
Valley rises to meet the southward sloping Ozark Highland Physiographic
Province. Differential erosion of gently dipping sandstone and shale has
formed this into an area of narrow ridges and broad valleys. The landforms
trend east-west with the local and regional structure in most cases. Ridges,
such as the one forming the dam abutments, are normally capped with the

harder, erosion resistant sandstone or the more sandy shale. Valleys are
usually eroded in the less resistant shale or in the weakened rock along fault
traces. The dam valley, however, is formed by a 550-foot-wide gap incised
through a typical east-west trending ridge. The dam abutments rise about
85 feet above the flood plain, but topographic relief in the area reaches
about 150 feet.

b. Overburden. The dam abutments were covered with residual soils and
colluvium consisting of sandy clay, clayey sand, and silt. Detrital fragments
and float rock of the sandstone caprock were scattered along portions of the
upper abutment slopes. Overburden thickness ranged from about 5 to 14 feet on
the left abutment and from about 1.5 to 11 feet on the right abutment. The
alluvial deposits of the valley average about 20 feet in depth and consisted
mainly of sandy clays and clayey sands with occasional silt and silty sand.
At the dike, overburden consisted of about 8 to 16 feet of residual sandy clay
which graded into the weathered parent rock, sandy shale. It often contained
detrital fragments and some float.

5



U
C. oedrock Formation. The entire project area is underlain by the Atoka

Formation of the Pennsylvanian Period. The Atoka is repcted to be over
9,480 feet thick near Perryville, Arkansas, but about 5,000 feet thick at the
dam site. It is a formation of interbedded sandstone and shale with the shale
usually predominating. Other than the sandstone in the spillway foundation
and capping the dam abutments, the project structures are completely underlain
by shale.

The Atoka shale is typically a gray to black carbonaceous shale which weathers
to a dull gray or buff and is sometimes micaceous or silty. Locally, the
shale was hard to moderately hard, sandy, well compacted and cemented, and
usually micaceous. It was often splintery and would readily air slake in
places. Sand composition varied throughout the site, and in some cases it
approached shaley sandstone. Although most of the shale in the foundation is
sandy to some degree, it becomes pure shale at about 40 to 45 feet below the
main embankment.

The sandstone beds throughout the Atoka Fomation range in thickness from a
few inches to more than 100 feet. It is usually dark to light brown or gray,
medium to fine grained, commonly micaceous, and often ripple marked or
crossbedded. The sandstone in the spillway foundation and capping the dam
abu ments was hard, fine to medium grained, micaceous, and gray, except where
it is weathered and iron stained to reddish brown. The base of the Atoka can
sometimes be recognized by a strata called the "Millstone Grit," a thick
bedded sandstone containing light colored, water-worn pebbles.

d. Bedrock Structure. The project is located on a broad, gently sloping
homocline formed by the southward dipping limbs of the Arkansas Valley Basin
and the Ozark Dome. Local structure trends east-west as does the Solgohachia
Anticline and the Greenbriar Syncline, which flank the project to the north
and south, respectively. The limbs of these folds dip from 2 degrees to
15 degrees but the formation dip at the project site ranges from 2 degrees to
7 degrees southward. Normal faults are common in the area and are often
downthrown to the south augmenting the regional basin structure. Although no
major faults were encountered in the dam foundation, there were minor

displacements along bedding planes in the left abutment. The U.S.G.S.
Geologic Map of the Menifee Quadrangle shows a fault trending east-west across
the dike foundation, but there were no indications of this fault other than a
small distorted fold in the weathered shale above firm rock. There is a major
set of nearly vertical joints throughout the project with strikes which
average from 12 degrees to 16 degrees northeast. The joints usually dip
toward the northwest at 82 degrees to 90 degrees. Otherwise, joints occur
occasionally at various attitudes, but for the most part they trend to the
northeast.

e. Bedrock Weathering. Weathering throughout the project was aided by
open fractures and joints which were conducive to groundwater movement, slope
saturation, and freeze-thaw processes. Some of the shale was susceptible to
slaking and would deteriorate into small chips when exposed to air.
Therefore, care was taken during construction to protect foundation rock from
unnecessary exposure at final grade.

6
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Significant bedrock weathering was minimal in the dam valley but more
pronounced in the abutments and the dike foundation. The shale in the dam
valley was weathered less than a foot in depth, and firm rock was often
encountered almost directly beneath the alluvium. However, it was sometimes
more than 14 feet to firm shale in the dam abutments, and the shale foundation
at the dike was weathered as deep as 8 to 10 feet in places. The sandstone in
the spillway foundation and abutment caprock was rather resistant, with little
deterioration from weathering.

f. Ground Water. Hydraulic pressure tests in project bore holes
indicated that the foundation rock was generally impermeable as expected for
shale, but that permeable zones existing in the formation due to open joints,
fractures, and bedding planes. The water table was at an average of 5 feet
below the valley surface and from there it rose about 15 feet in the lower
abutments, according to water level readings in exploratory bore holes.
Artesian water was encountered in some of the grout holes drilled in the
valley, and occasional springs seeped water into the valley excavations.
There were two springs in the stilling basin excavation, one with a flow rate
of 5 gallons per minute and another which flowed at one-half gallon per
minute.

g. Seismicity. The project is in a Seismic Risk Zone I which indicates
that only minor damage would be expected from earthquakes. Therefore, a
seismic coefficient of 0.05G was used in the structure design. Only
earthquakes of minor intensity have occurred in the project area, and local
activity usually amounts to only infrequent tremors. In early 1982, however,
numerous tremors occurred in the project area. Most of these tremors were
very minor and almost imperceptible, but a few were in the range of 3 to 5 on
the Richter Scale. One of the quakes had an epicenter near Naylor, Arkansas,
which is about 23 miles southeast of the dam; it occurred on 20 January 1982
and registered 4.5 on the Richter Scale. Although this earthquake was
noticeable, it was considered minor and caused no apparent damage.

The most noted earthquake area in the region is about 140 miles northeast of
the project near New Madrid, Missouri. In 1811 and 1812, earthquakes in this
vicinity reached the top of the Modified Mercalli Scale with an intensity of
XII. The New Madrid area is now classified as a Seismic Risk Zone III, in
which major earthquake damage could be expected. A Seismic Risk Zone II of
expected moderate damage is roughly concentric about the Zone III and includes

most of northeast Arkansas.

h. Engineering Characteristics of Overburden. Overburden throughout the
project foundation consisted mostly of sandy to silty clay and clayey sands.
This is an impervious material with fair to good shear strength and medium to
low compressibility when compacted and saturated. It has fair to good
workability as a construction material and is considered suiteble for

foundation material when seepage control is important. There was also
occasional silt and silty sand in the overburden, particularly in the dam's
valley section. Silt and silty sand are semipervious to impervious with fair
to good shear strength and low to medium compressibility when compacted and

saturated. Overburden samples taken in the valley along the dam's centerline
had a water content ranging from 6 to 30 with an average of 22, a liquid limit
ranging from 20 to 44 with an average of 29, and a plasticity index ranging
from 4 to 23 with an average of 11.

7



i. Engineering Characteristics of Bedrock. The foundation bedrock is

shale of the Atoka Formation in. every structure except for sandstone in
portions of the spillway. The sandstone is a hard, rtaistant material
favorable for the spillway foundation, but formed a relatively small amount of

the total bedrock. The shale is hard to moderately hard, massive, well
compacted, and provided good core recovery which indicated competent
foundation rock. The shale is inherently impervious, but hydraulic pressure
tests revealed pervious zones created by open fractures, joints, and bedding
planes. For design purposes, the shale was considered to have a cohesion of

6.12 t.s.f. (tons/sq.ft.) and an angle of internal friction of 31 degrees

(tan0.6). Based on these properties, the allowable pressure on firm rock was
12 k.s.f. (kips/sq.ft.). An increase of 33-1/2 percent was allowed for
earthquake and wave forces, and as stated previously, seismic forces were
based on an acceleration of 0.05 G.

8
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PART IV

SPECIAL DESIGN CONSIDERATIONS

4-01. Construction Method. Several approaches to the dam design were
initially considered after the project requirements were developed. A stage
construction method was studied, which would have allowed time for the
alluvial foundation to gain strength. Also, a very flat sloped embankment was

considered, which would have been constructed without removal of the alluvial
foundation. However, it was decided that the foundation alluvium should be
removed to the top of rock, and excavation would extend to the top of firm
rock in the core trench. This design was favored because it eliminated
several problems such as stage construction in relatively small quantities,
potential liquifaction of the sands, costly seismic design analysis, possible
seepage control needed along the downstream toe of the dam, and post-
construction embankment settlement due to soft foundation.

4-02. Embankment Stability. The stability of the embankment was analyzed
using conditions for the downstream slope at the end of construction, for
partial pool, for sudden drawdown (between maximum pool and bottom of water
supply pool), and for steady seepage. The computed critical safety factors
for each of these conditions were respectively 1.9, 2.0, 1.4, and 1.7. The
factors of safety required by EM 1110-2-1902 for these same respective
conditions were 1.3, 1.5, 1.0, and 1.5.

4-03. Structure Uplift. All structures were designed for 100 percent uplift
except for the stilling basin which was assumed to be relieved 50 percent by
drains.

4-04. Earthfill Pressure. The earthfill was assumed to exert an at-rest
pressure with K-0.8 and K-0.7 for the stilling basin backfill. The resultant
was applied at 0.38H above the base. The K for active earth pressure was

taken as 0.5.

4-05. Ultimate Strength Design. For ultimate strength design, a load factor

of 1.8 was used. The capacity reduction factor was 0.9 for flexural members,
and 0.7 for flexural members with significant axial loading. The capacity
reduction factor for shear was 0.85.

4-06. Wave Forces. The significant wave height and length was based on an

effective fetch of 1.097 miles, a wind velocity of 54 m.p.h., and a minimum

wind duration of 18.0 seconds.
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PART V

EXCAVATION PROCEDURES

5-01. General. Most of the excavation closely followed the lines and grades
indicated in the plans and specifications. All permanent construction areas
were stripped to an average depth of about one foot to remove unsuitable
material such as topsoil, roots, stumps, and other organic matter. Excavation
was classified for payment purposes as either rock or common, according to the

determination of the contracting officer. Rock excavation was considered as
the removal and disposal of shale and sandstone from their natural positions,
including all boulders measuring more than one cubic yard. Common excavation
was considered that which was not otherwise classified as rock. The
contractor was responsible for maintaining the finished grade at all times;
however, some deviation tolerances were allowed. The general tolerance for
rock excavation was plus or minus 6 inches. The tolerance on close line
drilled and presplit faces was a plus 3 inches with no minus allowances.

5-02. Excavation Equipment. The major excavation machinery was
Caterpillar 631 and Terex TS18 scrapers. The scrapers were assisted by dozers
and rippers where needed. Excavation of the overburden in the valley began
with scrapers, but when the material became too soft and loose, Bucyrus
Erie 65-D and 35-B draglines were used. Bulldozers on the job ranged from D-5

to D-9 Caterpillars and a TD-25 International. There were also Euclid end
dump trucks, 950 loaders, backhoes, a wheel-type farm tractor, and a 12F motor
patrol grader.

5-03. Dewatering System. A well point system was initially rented from Stang
Hydronics to provide a dewatering system for the dam construction. The
wellpoint pumps were Stang Model 708-1, size 8x6, and driven by 2-53 or

2-71 Detroit diesel engines. Standard non-self-jetting 1-1/2-inch wellpoints
were used with 1-1/2-inch risers. The header pipe was 8-inch PVC pipe
modified for wellpoint attachment on 5-foot centers. The wellpoints were
installed by water jetting an 8-inch jet casing to the top of rock where the

wellpoints were set within a surrounding sand filter. A 6-inch flowmeter was
installed in the discharge line to record the volume of discharge. The system

was installed about 5 feet outside of the crest line for excavated slopes with
wellpoints spaced on 5-foot centers. However, the system did not work for

this jobsite due to impermeable soils and excavations which bottomed on solid
rock. Groundwater in the foundation was often at the overburden-rock contact
or below and, therefore, difficult to pick up with wellpoints.

The contractor devised a plan to use shallow ditches, clay dikes, sandbag
dikes, and appropriately located sump pumps for dewatering rather than
wellpoints. Water was channeled to sumps by use of shallow ditches or dikes

as applicable and then pumped over the cofferdams to the downstream runoff
area. Pumping to the sumps from low areas in the rock surface was
accomplished with small pumps such as 2- or 3-inch trash pumps. The water was

then removed with a 6-inch sump pump capable of pumping 1,000 gallons per
minute with a 100-foot head.

00
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5-04. Excavation Blasting. Blasting was performed with Tovex T-1, a tubular
water gel explosive manufactured by Du Pont, and with ANFO, ammonium nitrate
fuel oil. Most of the blasting was done with Tovex T-I which has a density of
0.25 lb./ft. (net explosive), a velocity of 6,800 M/Sec., and is packaged in
one inch O.D. x 50 ft. coiled tubes. Originally, the specifications would not
permit the use of ammonium nitrate as an explosive, but due to a value
engineering change, it was allowed with Tovex in blasting the spillway
excavation. However, the use of ANFO explosive was restricted to beyond
75 feet from the spillway crest and 5 feet from presplit faces.

Blasting with any explosive was not permitted within 100 feet of the intake
structure or the outlet conduit while or after the concrete was placed. No
blasting was allowed within 100 feet of foundation grouting, during or after
grouting operations.

The blast holes were drilled according to specifications and patterned under
supervision of the blasting contractor, Arkansas Explosives, Inc. For general
rock excavation, blast holes were not allowed to be drilled deeper than
two-thirds of the remaining depth to final grade, and in no case was the
bottom of holes allowed closer than 6 inches from the final grade. The blast
holes in the spillway excavation ranged from 3 to 4 inches in diameter and
were usually spaced in 8'x12' or lo'x14' patterns. However, other patterns
were also used, such as 4'x4', 6'x9', 7'x8', 7'x9', 7'xll', and 9'x12'. The
wider patterns were used for the greater hole depths and the more narrow
patterns for shallow holes. In presplitting excavations, 3- to 3-1/2-inch-
diameter holes were drilled at 2-foot intervals along the desired break line
and to the full depth of the cut; Tovex (0.25 lb./ft.) was loaded in every
other hole.

5-05. Foundation Preparation. Horizontal surfaces of the rock foundation
were protected by a 6- to 12-inch layer of unexcavated rock which was not
removed to grade until the contractor was ready for placement of embankment
material, reinforcement steel, or concrete. The drilling and grouting
operations were performed on this protective layer to prevent damage and
deterioration of the final foundation surface. The protective layer was
easily and quickly removed for final cleaning just before placement of the
construction material. At this time the rock surface, joints, and fractures
were cleaned of dirt and loose druimy material by barring, picking, wedging,
sweeping, and finally by washing or air jetting.

Open joints and fractures were cleaned of loose and weathered material and
then filled and sealed with concrete or cement mortar. Areas with vertical
faces and overhangs were either sloped off or a concrete fillet was placed in
the recesses to allow proper compaction of the impervious fill. Rock surfaces
upon which concrete was to be place was required to be kept continuously wet
for 24 hours immediately prior to the concrete placement.

5-06. Left Abutment Excavation. Excavation on the left abutment followed the
lines and grades of the contract drawings with no problems. The upper
abutment slopes above elevation 305 were stripped to a depth of about one foot
within the embankment area. Below elevation 305, the overburden was sloped at
1 vertical on 2 horizontal to the top of rock, which was at about
elevation 289. The rock abutment extended from elevation 289 to elevation 264
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at the top of rock in the valley floor. The surface in this area was scaled
to remove loose and drummy rock prior to placement of embankment material.

Care was taken that the rock slope would be no steeper than 4 vertical on
1 horizontal. The core trench in the left abutment was excavated to firm
rock and extended from centerline station 16+20 to 22+43.

5-07. Valley Excavation. Excavation in the valley section removed a
thickness of about 22 feet of overburden from approximate elevations 286 to
264. The top part of bedrock in the valley was weathered less than a foot in
depth. This weathered zone was removed with the overburden and as a result,
no further excavation was required in order to extend a core trench to firm
rock, since the entire embankment foundation was excavated to firm rock.

Therefore, the valley excavation was roughly on one horizon with no core
trench along the axis as originally illustrated in the contract drawings. The
excavation extended to the embankment toe limits which was 253 feet upstream

of the dam exis at elevation 283 and downstream 232 feet from the axis at
elevation 284.

Excavation slopes along the embankment toe were 1 vertical on 2 horizontal,

and there were no problems in attaining the specified lines and grades. Small
but persistent seeps of groundwater occurred intermittently throughout the
valley excavation, and these areas were dewatered ahead of the embankment
placement. Open joints and fractures were cleaned and filled with concrete or
mortar as required. The rock surface was cleaned and prepared for embankment
placement as described in paragraph 5-05.

5-08. Right Abutment Excavation. Excavation on the right abutment was
somewhat different from that for the left abutment, due to a bench and
adjoining rock face required for the outlet works foundation. The upper
abutment slopes above elevation 335 were stripped to a depth of about 1 foot
within the embankment area. Below elevation 335, the abutment was sloped in
overburden at 1 vertical on 3 horizontal for the most part. However, it was
transitioned to 1 vertical on 1 horizontal upstream of the intake structure
and to 1 vertical on 2.5 horizontal along the lower outlet channel. At the
top of rock, approximate elevation 325, the slope was changed to 4 vertical on
3 horizontal to form the rock face adjacent to the outlet works. The
foundation bench for the outlet conduit was at the base of this rock face and
extended in width from Station 11+02 to Station 11+75 on the dam axis. It was
excavated to the elevation for the bottom of the outlet conduit which varied
from elevation 284 upstream to elevation 281 downstream. The rock abutment
sloped downward from the bench to near elevation 266 at the top of rock in the
valley floor. The slope surface was no steeper than 4 vertical on
1 horizontal and was scaled to remove loose and drumy rock prior to placement
of embankment materials. The core trench in the right abutment extended from
Station 8+71 to 10+70 on the dam axis and was excavated to firm rock.

5-09. Core Trench Excavation. A core trench was excavated to firm rock along
the dam axis from Station 8+71 to Station 22+43.44. The actual trench
construction occurred only in both abutments, since the entire valley floor
and the outlet conduit bench were excavated to firm rock. The trench was
actually cut from Station 8+71 to 10+70 in the right abutment and from
Station 16+20 to 22+43.44 in the left abutment. However, a 25-foot-wide strip
along the centerline between Stations 10+70 and 16+20 was treated, inspected,
and mapped as part of the core trench, although no actual trench was cut.
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The trench was 10 feet wide from Station 8+71 to 9+70 where the walls tapered
outward until the trench was 25 feet wide at Station 10+20. The trench
foundation remained 25 feet wide to Station 19+50 where the walls tapered
inward to a width of 10 feet again at Station 20+00. In the abutments, the
trench walls were sloped at I vertical on 2 horizontal from the ground surface
to the top of rock and at I vertical on 1 horizontal from the top of rock to
the bottom of the trench in firm rock. There were no problems in the core
trench excavation; lines and grades followed the contract drawings except for
the absence of trench walls in the valley section. The geologic mapping of
the core trends foundation is shown on sheets 13 through 17 of the plans.

5-10. Outlet Works Excavation. The outlet works excavation included the
intake structure, the outlet conduit, the stilling basin, and the outlet
channel. There were a few minor deviations from the specified lines and
grades, but none of any major significance.

a. Intake Structure. The intake structure foundation extends along the
outlet works centerline from Station 7+45.75 to Station 7+96.75. The
excavation area for the wet well section was a 35-foot x 32-foot rectangle
which extended from Station 7+45.75 to Station 7+80.75. The adjoining area
for the drop inlet section was a 16-foot x 8-foot rectangle which extended
from Station 7+80.75 to Station 7+96.75. The geologic map of the intake
structure foundation is shown on sheet 19 of plans.

Contract drawings indicated that the excavation should be 4 feet in depth
proceeding from elevation 284.14 (the outlet conduit elevation) to
elevation 280.14. The excavation was constructed to this elevation and depth
except where several joints intersected near the center of the foundation.
This area was excavated to a depth of 4-1/2 to 5-1/2 feet in order to remove
broken rock.

b. Outlet Conduit. The foundation excavation for the outlet conduit had
a minimum width of 6 feet 4 inches and extended 420.66 feet along the outlet
works centerline from Station 7+96.75 to Station 12+17.41. The elevation
dropped along the invert from 284.14 at the intake structure to 281.00 at the
stilling basin. The adjacent right abutment was sloped at 4 vertical on
3 horizontal to the top of the conduit excavation, and at that point it was
excavated to a 6-foot-9-inch vertical cut against which the conduit concrete
was poured. The conduit sidewall was presplit with a small amount of
overexcavation, due mostly to overbreakage in the rock formation. The
geologic maps of the outlet conduit are shown on sheets 20 through 22 of
plans.

c. Stilling Basin. The stilling basin excavation extended along the
outlet works centerline from Station 12+17.41 to Station 12+86.91, 69.5 feet
beyond the end of the outlet conduit. At the end of the conduit, the
foundation began to widen progressively and slope downward from elevation 281
at Station 12+17.41 to elevation 272.9 at about Station 12+56. Beyond this
point, the foundation was about 18 feet wide and horizontal. The west side of
the excavation had a 10-foot-wide berm at about elevation 286, above which the
abutment was sloped at 1 vertical on 3 horizontal. The east side of the
excavation had a 3-foot-wide berm at elevation 274, above which the slope was
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I vertical on 1 horizontal. The excavation was presplit with a minor amount
of overexcavation, due to overbreakage in the rock formation. The geologic
map of the stilling basin excavation is shown on sheet 19 of plans.

d. Outlet Channel. The excavation for the outlet channel closely
followed the contract specifications. It extended along the existing creek
channel from Station 12+86.91 to about Station 16+08. The channel was curved
by cutting an inside radius of 300 feet on the east bank and an outside radius
of 350 feet on the west bank. The channel floor was at elevation 274 with
side slopes of 4 vertical on 1 horizontal in rock and 1 vertical on 2.5 to
3 horizontal in overburden. A 10-foot-wide berm on the west side of the
stilling basin also extended along the outlet channel to Station 13+60.

5-11. Spillway Excavation. The spillway was excavated according to contract
drawings in a saddle of the right abutment. The excavation was 235 feet wide
with sides sloped at 4 vertical on 1 horizontal in presplit rock and
1 vertical on 2 horizontal in overburden. The approach channel was given an
adverse slope of 0.010. The exit channel was given a supercritical slope of
.025 for 200 feet and then sloped at 0.0034 to where the channel daylighted in
a natural ravine about 1,600 feet below the spillway crest.

5-12. Dike Excavation. An inspection-core trench was excavated along the
dike alinement. The trench was 10 feet wide with 1 vertical on 1 horizontal
side slopes. The core trench was excavated to firm rock between dike

Stations 19+60 and 25+00 with the remaining inspection trench in overburden.
The excavation followed contract specifications with no problems. Ceologic
mapping of the dike core trend is shown on sheet 18 of plans.
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PART VI

CHARACTER OF FOUNDATION

6-01. General. The foundation proved to be very stable throughout the
project. The Atoka was the only rock formation encountered and was relatively
hard, massive shale for the most part. The strata dipped only slightly, and
contained no major structural complexities. Joints and fractures which formed
occasional permeable zones were sealed in the grout curtain with little
difficulty, although some artesian groundwater was encountered.

6-02. Left Abutment Foundation. The foundation rock in the left abutment was
predominantly massive, moderately hard to hard, gray to dark gray, sandy
shale. The rock surface was relatively smooth overall; however, in places it
was rough and somewhat broken due to air-slaking and fractures. Occasionally,
small steps were formed by excavation along intersecting joints and bedding
planes, most of which were only a few tenths of a foot in height. Most of the
joints were in the nearly vertical, NE trending set common to the project
area. These joints varied in strike from N5E to N29"E and in dip from
90 degrees to 82 degrees NW. There were a few joints which trended from N68"E
to N86"E and from N31*W to N79"W. There were some parted bedding planes, but
otherwise low angle fractures were sparse. A few small joint displacements
indicated minor faulting in the left abutment. From Stations 17+26 to 17+31,
three joints were displaced about 0.2 foot along the formation bedding plane
which had an apparent dip of 3"SE. A more prominent displacement was visible
in the north wall of the core trench at about elevation 307. Several nearly
vertical joints were displaced about 1.1 feet along the formation bedding
plane, which had an apparent dip of 2 degrees SE. However, there were no

slickensides, gouge, or other indications of faulting along the foundation
floor on this horizon. The left abutment had no groundwater problems and was
mostly dry except for occasional runoff dampness along bedding planes.

6-03. Valley Foundation. The surface of the valley foundation was relatively
smooth, massive, sound rock consisting of moderately hard to hard, dark gray
to black, sandy shale. The formation was nearly horizontal, but dips varied
from 2 degrees to 6 degrees southward. Excavation along intersecting joints
and bedding planes created occasional thin steps which were only tenths of a
foot in height. Most of the joints typically trended NE and were nearly
vertical; their average strike was about NI4*E. Usually, joints and fractures
appeared relatively tight on the foundation surface, and there were no
displacements or other indications of faulting. An old stream channel formed

a depression in the top of rock which ran diagonally from NW to SE in the NW
quadrant of the valley foundation. There was some groundwater seepage into
this depression which was removed by sump pumps, buckets, and sweeping.
Bedrock in the old channel was nevertheless firm, hard shale which presented
no foundation problems. Small, intermittent groundwater seepage occurred
throughout the valley foundation, and there were artesian flows in some of the
grout holes. However, the dewatering procedures and grouting operations
successfully controlled these problems.
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6-04. Right Abutment Foundation. The rock foundation in the right abutment
was mostly moderately hard to hard, massive, gray to black, sandy shale. The
rock surface varied from relatively smooth to somewhat broken in places where
air-slaking and fractures were prevalent. Excavation along intersecting
joints and bedding planes formed occasional small steps which were usually a
few tenths of a foot in height; none were allowed to be over 2 feet high. The
nearly vertical, NE trending set of joints were also prominent in the right
abutment. These joints varied in strike from N6E to N3"E and in dip from
90" to 76"NW. There were a few high angle joints striking NW from 12" to as
much as 80, but these were somewhat random rather than characteristic. In
the rock slope between axis Stations 10+70 and 11+02, there were several
joints dipping at 4" to 5"SE and striking N62*E. There were no indications of
faulting, and no groundwater problems above the outlet works.

6-05. Outlet Works Foundation. The geologic mapping, photography, and
inspection of the outlet works included the foundations for the intake
structure, the outlet conduit, and the stilling basin. Foundation
characteristics were generally similar for each of these features, but
specific conditions varied from place to place.

a. Intake Structure. The foundation rock was moderately hard to hard,
dark gray, sandy shale. The rock surface was relatively smooth for the most
part, but broken in places. A set of five nearly vertical joints trended
N25"E across the foundation. These joints were intersected in the downstream
half of the foundation by three curved joints which trended roughly NW-SE and
dipped about 60NE. There were also a couple of similar curved joints in the
NE corner of the foundation and a few random, irregular fractures. The joints
and fractures were somewhat weathered in places with occasional iron staining.
There were no faults or groundwater problems.

b. Outlet Conduit. The foundation surface was smooth, massive, sound
rock consisting of hard to moderately hard, dark gray to black, sandy shale.
Although jointing occurred intermittently throughout the conduit foundation,
it was most pronounced in the upstream 110 feet of the alinement. Most of the
joints trended NE and were nearly vertical with dips of 90" to 83*NW, and
strikes ranged from N73*E to N4E and averaged NI4E. However, occasional
joints trended in other directions than NE, and there were some random,
irregular fractures. There were no indications of faulting along any joint or
fracture plane. An irregular clay seam of 1 to 2 inches in width occurred
between conduit Stations 8+54 and 8+61. It appeared that this clay seam could
be projected to connect with a clay-filled, NE trending joint in the right
abutment near conduit Station 8+83. A rock slide occurred along this joint
plane between Stations 8+54 and 8+83 when material was removed from the base
of the abutment slope during early conduit excavation. When the slide debris
was removed, it left a sloping and somewhat irregular abutment surface
adjacent to the conduit alinement (see paragraph 7-05). Otherwise, the
foundation was markedly smooth and hard with little jointing or fracturing
from conduit Station 11+15 to Station 12+30 in the stilling basin. It was
also very smooth and hard with only one tight fracture in the area where the
conduit alinement crossed the dam axis. (Conduit Station 1000 - dam axis
Station 11+05).
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c. Stilling Basin. Similar to the outlet conduit, the foundation rock in
the stilling basin consisted of moderately hard to hard, dark gray to black,
sandy shale with a typically smooth, massive surface appearance. Fracturing
and jointing were relatively moderate. Joints had dips of 90" to 86"NW and
strikes of N5"W to NI11E. Joints and fractures appeared tight with little
weathering, and there were no indications of faulting. Sump pumps were
required to remove water from the excavation due to a couple of springs in the
west stilling basin wall. A spring occurred at outlet works Station 12+20
which flowed at 1/2 gallon per minute, and another was at Station 12+51 which
flowed at 5 gallons per minute.

6-06. Spillway Foundation. The spillway foundation surface was smooth to
somewhat rough, massive, sound rock. The rock consisted mainly of moderately
hard to hard, dark gray to black, sandy shale, but downstream of spillway
Station 11+50, it was hard, gray, fine to medium grained sandstone. Most of
the joints trended NE and were nearly vertical. There were no indications of
faults and no groundwater problems.

6-07. Dike Foundation. The dike foundation was smooth, massive, sound shale
which was moderately hard to hard, dark gray to black, and sandy to very sandy
in places. For a few feet at each end of the core trench, the shale was
weathered, moderately soft to moderately hard, and brown to buff before
grading into the overburden of the inspection trench. The jointing was nearly
vertical and mostly trended NE with an average strike of NI2E. The firm
foundation rock had no indications of faults; however, there was a small
distorted fold in the weathered shale of the west core trench wall at
Station 20+52. The dike foundation was well above the water table, and there
were no groundwater problems.
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PART VII

FOUNDATION TREATMENT

7-01. General. Foundation treatment included a grout curtain, drainage
provisions, foundation anchors, and repair of a rock slide scar. However, the
major foundation treatment consisted of the grout curtain to control leakage
through the foundation rock and drainage curtain to relieve uplift pressure
beneath the stilling basin. The foundation rock was relatively impermeable
shale except for zones of permeability along open fractures, joints, and
bedding planes. These permeable zones were detected prior to construction by

exploratory drilling and water pressure tests. The investigations revealed
that although much of the foundation would probably take little or no grout,
there were a number of areas which would require grouting to seal potential
seepage zones. Although the grout curtain was intended to reduce the flow of
water through the rock strata beneath the dam, the stilling basin was designed
with drainage holes to relieve uplift pressures by at least 50 percent.

7-02. Curtain Grouting. The grout curtain was constructed along the axis of
the dam foundation between 8+50 and 22+40. The grout holes, which were EX
size having a 1.485 inch O.D., were drilled with standard percussion drilling
equipment using a track-mounted Chicago pneumatic drill. The holes were
grouted by zones using the split spacing-stop grouting method. The entire
grout placement required 408 grouting connections, 2,080.7 bags of cement, and
a grouting time of 132 hours 20 minutes. Foundations grouting is shown on
sheets 23 and 24 of the plans.

a. Grout Hole Inclinations. Most of the joints at the dam site ranged
from high angled to vertical, and therefore, it was determined that the
maximum interception of joints would be accomplished by drilling the grout
holes at 30* from vertical. The holes drilled in the valley bottom and the
left abutment were inclined 30' from vertical toward the left abutment. The
holes drilled in the right abutment were inclined 30' from vertical toward the
right abutment.

At two areas along the axis the grout holes were drilled in a fan pattern
where four holes were drilled at 2.5-foot intervals on each side of a vertical
hole with respective inclinations of 7.5', 15, 22.5', and 30'. This formed a
fan arrangement of 9 grout holes along 20 feet of the dam axis. The hole at
90% two holes at 15, and two holes at 30' were primaries, and the remaining
four holes were secondaries. One fan was located at the base of the right
abutment to form a transition between the grout holes inclined toward the left
abutment and those inclined toward the right abutment. The central vertical
hole of this fan was located at Station 12+22. The other fan pattern was
located with the central vertical hole at Station 10+64, and was devised to
grout the 4 vertical on 3 horizontal slope above the outlet conduit. An extra
secondary hole was drilled at Station 11+02 near the base of the slope to
intersect the bottom of the fan holes which were drilled from above the slope;
this hole was drilled 70 feet into the right abutment at an angle of 45'.
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b. Split Spacing. Split spacing was the procedure of locating additional
grout holes midway between two previously grouted holes. The primary holes
were drilled and grouted at 20-foot intervals to a depth of 70 feet. The

secondary holes were then split spaced midway between the primary holes giving
a final spacing on 10-foot intervals for most of the grout curtain. However,
there were areas of significant grout consumption which were supplemented with
split spaced tertiary and quaternary holes. If these holes proved tight
during water pressure tests, it indicated that the previous grouting was
effective, and the holes were backfilled rather than grouted. The secondary
holes extended to a depth of 60 feet in the left abutment but averaged 45 feet
depth elsewhere. The tertiary and quaternary holes were drilled to depths
varying from 20 to 45 feet depending on the zones they were intended to
check.

c. Stop-Grouting. Stop-grouting was the method used whereby each hole
was drilled to its final depth and grouted by zones through a packer set at
successively shallower stops. The areas beneath the packer settings which
were to receive grout were termed zones, and the predetermined packer setting
depths were termed stops.

d. Grouting Procedure. The grouting procedure involved five basic steps
for each hole. First, after being drilled to its full depth, the hole was
cleaned by applying water to the bottom and letting it overflow at the surface
until the return water became clear. This removed any drill cuttings, slurry,
or debris left in the hole after drilling. Second, the holes were water
pressure tested and washed. All holes were tested and washed with clean water
under continuous pressure at the required grouting stops and pressures. This
washed open the permeable fractures in the grouting zone and gave a
preliminary indication of grouting conditions. Third, the packer was placed
in the hole at the lowest stop or grouting position predetermined for the
hole. Fourth, grout was pumped into the zone at the pressure and mixes
required. Finally, after the grout pressure dropped sufficiently, the packer
was moved to the next higher stop, and grout was placed at the lower pressure
required for that zone. This procedure continued until the grouting was
completed throughout the hole. No grouting was allowed within a 100-foot
section of any drilling in progress. Before grouting could begin in any hole,
at least the nearest two holes in advance of that hole had to be drilled to
final depth. Also, the adjacent hole had to be pressure washed to clean out
any intervening seams and fractures.

e. Grout Injections and Mixes. The grout injections and mixes were
controlled to suit the conditions encountered in each grouting zone. Neat
cement grout was mixed in a water-cement ratio by volume and varied according
to hole characteristics from 3.0 to 0.6. The procedure usually started with a
3.0 grout, the thinnest mix allowed by the contract specifications. Most of
the holes were.tight, or relatively tight, and in many cases no thicker grout
was needed. At 3.0 or 1.0 grout was usually the final mixture for the more

permeable zones. However, in a few cases where open joints and artesian flows
were encoutered, it was necessary to use an 0.75 or 0.60 mixture. Each zone
was considered completely grouted when the rate of grout consumption using
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the maximum required pressure was less than 1 cubic foot of mixture in
10 minutes. Grouting pressures varied according to the depth of packer stops
beneath the top of the rock foundation. The pressures used were normally
1 p.s.i. for each foot of rock depth with allowances for the hydrostatic
weight of the grout column. A 1.0 grout mix was used to backfill holes.

f. Grouting Conditions. Judy Company began grouting in Hole No. 14+20 on
12 September 1980. The operations proceeded well with no serious
difficulties although occasional open joints were encountered and there were

some artesian groundwater flows. The greatest grout consumption and the
artesian flows occurred in the same general area indicating a more open joint
system than in other parts of the foundation. The artesian flows were in the
western valley sectioin, and some large grout takes also occurred in that
section, as well as in the lower right abutment. Artesian groundwater flows
occurred in numerous holes between Stations 12+28 and 15+20, and there was
often venting in adjacent holes during the grouting in this area. There were
several holes between Stations 11+02 and 15+00 which had grouting zones that
required bags of cement in the double digit amounts, but there were four holes
which required over 100 bags of cement. The grouting conditions in these
four holes were as follows:

Hole No. 11+48. Drilling was stopped when drill water was lost at the
48-foot depth. The packer was set at the 40-foot depth to grout the open
zone. The grouting finally required an 0.75 mixture and took a total of
126.4 bags of cement in I hour and 50 minutes.

Hole No. 12+38. This was an old exploratory core hole which was found
with an existing artesian flow. The hole was grouted below the 40-foot depth.
This zone required c final grout mixture of 0.60 and took a total of
207.7 bags of cement in 2 hours and 19 minutes.

Hole No. 12+81. This was a grout hole which encountered an artesian
flow below the 40-foot depth. When the zone below that depth was grouted, it
required a 1.0 mixture and took a total of 139.7 bags of cement in 2 hours and
25 minutes.

Hole No. 13+74. This was a grout hole which was tight below the
40-foot depth but required final grout mixtures of 0.75 at both the 20-foot
and 2-foot stops. The zone below the 20-foot stop took 124.3 bags of cement
in 2 hours and 31 minutes, and the zone below the 2-foot stop took another
26.8 bags in I hour and 17 minutes.

Otherwise, the east valley section and both abutments were relatively tight.
Most of the grout consumption at these locations was a 3.0 mixture requiring
only tenths of a bag of cement. The largest grout consumption in the east
valley section was 7.1 bags of cement below the 2-foot stop in Hole No. 15+30.
This hole had some leaking through joints to the foundation surface. The
largest grout take in the left abutment was 17.4 bags of cement below the
20-foot stop in Hole No. 18+40. The largest consumption in the right abutment
was 17.5 bags of cement below the 2-foot stop in Hole No. 10+61.5. The final
grouting operation was completed in Hole No. 12+84 on 19 March 1981.
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7-03. Drainage Provisions. Drainage holes were drilled into the stilling
basin foundation to relieve uplift pressures. The holes were percussion
drilled with a minimum diameter of 3 inches at the final depth. They extended
to a depth of 10 feet into rock and were slanted upstream 75' from the surface
of the concrete slab. There were three holes drilled on the outlet works
centerline at Stations 12+29.91, 12+39.91, and 12+49.91. At
Stations 12+59.91, 12+69.91, and 12+80.91 a hole was drilled 2 feet 7 inches
to each side of the centerline giving six additional holes. Therefore, there
was a total of nine drainage holes throughout the stilling basin. These holes
were drilled, as required by the contract specifications, after the dam's
grouting operation was finished. All of the holes were cleaned by flushing
with water and compressed air before final acceptance.

A vertical and horizontal filter drainage blanket was constructed in
connection with the toe drain on the downstream side of the select impervious
embankment. The filter material was a clean, free draining, well graded sand
and gravel. The vertical filter blanket was 3 feet wide and extended along
the downstream edge of the select impervious core from the top of this core at
elevation 339.5 to the bottom of the horizontal filter blanket at
elevation 286.0. The horizontal filter blanket was 2 feet thick and joined
the vertical filter blanket at its base. The horizontal filter blanket
extended laterally up the abutment slopes to elevation 339.5. It extended
from the edge of the select impervious core, which was 35 feet downstream from
the dam axis, to the toe drain, which was 216 feet downstream from the dam
axis. The toe drain was a 12-inch, bituminous-coated, perforated, corrugated
metal pipe wrapped in type "B" filter cloth. It was laid in a 3-foot-wide
trench connected with filter material to the base of the horizontal filter
blanket. The toe drain extended parallel to the dam axis and drained from

east to west with respective invert elevations of 283.0 at the left abutment
and 280.25 at the right abutment.

7-04. Foundation Anchors. Steel anchors were set in the foundation beneath
bot- the spillway concrete control section and the stilling basin slab. No. 9
ste i anchors were spaced along the spillway control section on 10-foot
centers and were grouted into 3-inch-diameter, percussion-drilled hole hich
extended vertically 6 feet below the concrete. There were a series
nine anchors placed beneath each of the two stilling basin wingwalls. These
were No. 11 steel anchors and were grouted into 3-inch-diameter,
percussion-drilled holes that extended vertically 10 feet into the rock
beneath the stilling basin slab.

The anchors were installed at least 6 days before concrete was placed over the
foundation to allow proper setting time for the mortar. The mortar was a
cement, sand, and water mixture proportioned into one part cement to two parts
sand by dry weight with enough water for proper consistency. Each anchor hole
was partially filled with mortar, and the anchor bar was vibrated to the
bottom of the hole. Then, more mortar was added if needed to finish filling
the hole. The bars were completely surrounded by mortir and not allowed to
rest against the side of the hole.
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7-05. Treatment of Slide Scar. Concrete fill was required along the scar of
a rock slide which occurred on the right abutment slope above the conduit
alinement. The slide left a relatively smooth scar on the upper abutment
4lope, but it was quite irregular and fractured adjacent to the conduit
foundation. Therefore, it was decided to pour concrete fill against the slide

scar where it adjoined the outlet foundation near elevation 281 (between
Stations 8+54 and 8+83), in order to stabilize the fractured rock next to the
relatively thin conduit wall. The concrete fill was placed to the top of the

outlet conduit which was about elevation 288.

I
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PART VIII

CONSTRUCTION MATERIALS

The earth materials used in the project construction consisted of riprap,
bedding material, concrete aggregate, and sand. The riprap was syenite rock
from the Granite Mountain Quarries in southeast Little Rock, Arkansas.
Syenite consists mostly of feldspar minerals, and with an increase in its

normally low amount of quartz, it would grade into granite. The bedding
material was sandstone of the Atoka Formation from the M & M Rock Company
quarry near Greenbriar, Arkansas. The concrete aggregate was a fluvial gravel
obtained from an M & M Rock Company quarry located about 3 miles west of Toad

Suck Ferry Lock and Dam. The sand supply was obtained from Jeffries Sand
Plant near Cedar Park, about 2 miles north of Toad Suck Ferry Lock and Dam.

Samples of these materials were tested by the Southwestern Division Laboratory
in Dallas, Texas, and were approved for construction use.

2
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PART IX

FOUNDATION PROBLEM AREAS

The foundation rock was sound and competent throughout the project, and no

foundation problems are anticipated in the future. The rock was entirely
Atoka Formation and consisted of hard to moderately hard, gray to black,
usually sandy shale with some fine to medium grained, hard, gray sandstone.
There were no major structural problems, and open joints and fractures were

successfully sealed in the grout curtain. The small, low-angle faults in the
left abutment showed no signs of intense movement such as gouge, breccia, or
slickensides, but rather, appeared to be inactive, minor slippage along the
shale bedding planes. There were some artesian groundwater flows in the
valley foundation, but these were also sealed in the grout curtain. The
grouting operations proceeded well with no significant difficulties and should
provide an effective curtain beneath the embankment. The rock slide in the

right abutment did no major damage and caused no construction problems other
than extra concrete to smooth the scar adjacent to the outlet conduit.
Therefore, the foundation appears quite good and should have no future
problems.

2

24



PART X

RECORD OF FOUNDATION APPROVAL

The rock foundation was inspected, mapped, and photographed by a geologist
after it was cleaned and prepared as described in paragraph 5-05. No drumy
or loose material was allowed on the rock surface, and overhangs were removed
or backfilled with concrete. Open joints and fractures were filled with
mortar. Occasional, thin clay seams were cleaned to a depth of several inches
and filled with mortar. The foundation was generally hard, massive rock which
cleaned well and was usually approved with little difficulty. The following
is a list of mapping and approval dates for various sections of the

foundation:

Stations
Structure Date Mapped & Approved Geologist

DIKE 5 Sep 80 24+00 to 22+50 R. Crutchfield
(core trench) 6 Sep 80 22+50 to 19+60 R. Crutchfield

16 Sep 80 24+00 to 25+00 B. Jabarro

INTAKE
STRUCTURE 13 Nov 80 7+45.75 to 7+97 J. Irwin

OUTLET
CONDUIT 20 Nov 80 7+97 to 8+37 J. Browko

11 Dec 80 8+37 to 8+57 R. Crutchfield
31 Dec 80 8+57 to 8+97 R. Crutchfield
26 Jan 81 12+16.75 to 11+16.75 R. Crutchfield

27 Feb 81 11+16.75 to 10+76.75 R. Crutchfield
9 Mar 81 10+76.75 to 10+36.75 R. Crutchfield

10 Mar 81 10+36.75 to 9+96.75 R. Crutchfield
10 Mar 81 8+97 to 9+76.75 R. Crutchfield
11 Mar 81 9+76.75 to 9+96.75 R. Crutchfield

STILLING
BASIN 24 Jun 81 12+16.75 to 12+38.91 R. Crutchfield

30 Jun 81 12+38.91 to 12+62.91 R. Crutchfield
16 Jul 81 12+62.91 to 12+86.9 J. Browko

DAM 6 Oct 80 14+00 to 15+30 R. Crutchfield
(core trench) 7 Oct 80 15+30 to 16+70 R. Crutchfield

24 Mar 81 11+75 to 12+40 R. Crutchfield
27 Mar 81 12+40 to 14+00 J. Browko
11 Jun 81 11+02 to 11+75 J. Browko
24 Jun 81 10+70 to 11+02 R. Crutchfield
16 Apr 82 16+70 to 17+15 S. Rartung
22 Apr 82 10+35 to 10+70 R. Crutchfield
23 Apr 82 17+15 to 17+40 R. Crutchfield
3 May 82 17+57 to 18+18 R. Crutchfield
4 May 82 9+80 to 10+35 R. Crutchfield

10 May 82 17+40 to 17+57 R. Crutchfield
12 May 82 18+18 to 18+75 R. Crutchfield
8 Jun 82 19+20 to 19+75 R. Crutchfield

9 Jun 82 18+75 to 19+20 R. Crutchfield
16 Jun 82 19+75 to 20+63 R. Crutchfield

22 Jun 82 9+80 to 9+10 R. Crutchfield
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PHOTOGRAPHS
Pages 000 thru 031



g ViCN' erst Sh*ilIPhase I excavation anyi lofT~t

z-. "ent in ivici-eround.

A Vn 0 Conv'.-y ~Iateor Supnlv Photo Nob. 2 000
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A) Ft
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0a

Vic,' south sowinci, foundation roc eposed in
sloIp along dam ,:is between Stations 11+75 and
11+.?5 --- \tola Shale.

24 Mar 81. Conwy Tlater 'uply Photo Jo. 7

-.-- '----- --. ' 4: ..

V'cxa southfv st qlxho'if~n, foundation roc) exposed
lomn da axis Frmi !Stations 12+00 to 11+75,

left to riuht.. llotc ioints in riqht abut'nt
in lvicl may. r"eel: is, Atoka Thale. 003
24 "lar 'I Con.,,v ' Tater Supply Photo tb. n



Viev.: southwest tcmai-d Station 12+00 on dam axis
iii upper center photo. Note expox:sed Atokza Form-
ation beddinq planes.

26 Apr 81 Conway Water Supply Photo Mo. 9

VieCI. soutl.,rst toward Station 15+20 near pump
in center-righit of photo. Note foundation
preparation of Atoka Formation.

7 Nov 80 Conway 1hater Supply Photo 11b. 100 4



IPA.

Vie northeast along dam axis fromi Station
14+30. Note foundation preparation crew and
left abutment core trench in background.

6 N~ov 80 Conway Water Supply Photo No. 11

View east trx..nrd lef t abument core trench
shewinq exposed foundation rock alonq dam'
axis Ix--txen Stations; 16+20 to 16+56. tNote
concrete fill alon; mc- leckes of Ato-a Shale. 005
7 1 kr. '30 ('onway I ater F-.upp)y Photo Mo. 12
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Viev north stwinl XeSxsedI fotflatlon rock a-
lon darn axis betx on Stations 17+20 ancl
17+40 ---- Atoka Thalc.

2- Apr 02 Conwa\ ater Supply Photo No. 13

p~ . - _.. --.-- -
+  ,.- - -- _. -.,.,. .

Ar

I W• . - - ... 1. . . . . N ,, I- - •v

* .- : -

Viet.,' north on rlam axis at Station 17+30. Note

minor joint displaccent in upper left photo.

23 Apr 82 Com.,ay Water Supply Photo rk. I1 006
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View northenast shom~inc- e.xposec! foundation rock
ttlomj damn xxis between Stations 17+40 and 17+
70 -- Atoka Shale.

10 May 82 Conwa~y VPater Supply Photo 1o. 5

\'icw northe.ast slyiwjn~ vmr~sed foundation rock
Mlom damT axis I*tuwen Stations 17I+57 Wn 18+LC.
finte cmrve in coxre trench along dmw axis. Fkck
is Atoka Stvih'. 007
3I "iv 132 Crw.y Ikiter Sinpply Photo [in. 16
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Vieiv northeast shw~iinv foundation rock ex-
posed1 aloni clam axis fromn Stations 103+75

Ito 19+75 -- Atoka Shale.

9 Jun 82 Conway Ilater Supply Photo Nlo. 18

t ~iev north sixowinq foundation rock exposed from
Stations 204~5 to 20+63 in left abutment core
trench. Note the Ihlocl-y sanidstone layer overlying
the shale -- Atoka Forrvition

I C Junl "2 ' Conway Water Supply Photo No. 1909



Wiev.r southeast sh.ticArnq foundlation prepar-
ation dowmnstream of Iarn axis in Phase II
excavation.

2-4 Jrar 81 Conwray Water Supply Photo m~o. 20

View southwest showinq foundation prepar-
ation d1ownstream of dam axis in Phase Il
excavation. 010
3 Apr 81 Conway Water Supply Photo No. 21



71 I

Vi'ie st s!"vinc- foundation preparation up.-Istroap'. of dam axis in Phase I excavation.
Riqiht abut mnt in backgrounld.

0 Cr-t 80 Conway Water Supply Photo No. 22

View east sho'wing foundation preparation up-
stream of dam axis ill Phase 1I excavation.

26 M~ar 81 Conay water Supply Photo IUb. 23 Oil



IAFR

I 
View ~~~north sf" "'ncJ foundation P e a ai n u -

stream of clam axis ifl phase , Peaaton L),
C ?Jv 80) Conway [later suply Photo lb- 24

Vj~ fl r~~ sho ,~ foundaj~ tion- PreParatj
0  p -stream of (lam axis in phjase I Ion upt..8 kj 8 Cn~ r~er supply plot 0 No. 25 012



View northeast shov;ing grout fill of open joint
in Phase I excavation oownstream- of damn axis.

3 Nov 80 Conway I-ater Supply Photo No. 26

* View northeast towiard left abutment in upper
Photo. tote excavated roci: and concrete
fill along open joint in downstream Phase I
excavation.

3 Nov Go Conway Ilater Supply Photo No. 27 013



vie wettg'adrcitdmaun . Noe n

Vie trecvin cryht a oto abtmn. jotein-

along rock face.

20 Sep 81 Conway I'ater Supply Photo No. 23

low

00 L ,4

View southoest showingj grout hole drillini
in right abubment core trench at upper-
center photo. Note joints and landslide
scar in center-right photo.
20 Set) 81 Convay 1.ater supply Photo No. 29 014



Viewsouh%." sharyjqrotinc opratin i

View orth~s shwin grouthole orion rin
let aboutStticore tre0nch the da excavtio

30 Sepr 8 Conway Water Supply Photo o. 3 1



A

a- .View southmwest alonq dike axis showing exposed
foundation rock between Stations 24+00 and!

2-500 --- Atoka Shale.

16 Sep GO Conway Water Supply Photo No. 32

Vim orthastalong (like axis showing exposed
foundation rock between Stations 24+90 and
24+00 ---- Atoka Shale.

16 Sep 80 Conway Water .fupp4ly Photo No. 33 01c
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View northeast showino foundation preparation
in dike core trench between Stations 2'4+70
mnd 24+00. Uork crevi is at about Station
24+00.

16 Sep 80 Conway W'ater Supply Photo flo. 3Y

* .It

Il

View northwest at distorted fold of weathered
shale in core trench wall of dike at Station
19+85.

C, Sep 80 Conway U.ter Supply Photo No. 35 017
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View northwest showing foundation rock exposed
in intake structure excavation -- Atoka
Shale.

13 Nov 8 0 Conway Water Supply Photo No. 38

Viwnr~ms hwnqfudtonrc x
poedini-tae trctreexatin - Atk

Shale.
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'I n -

t It

View southeast aloni outlet conduit ali(inment
showinq exposed foundation rock frcan Station
8+57 --- Atoka Shale.

31 Dec S0 Conway Water Supply Photo No. 43

-- ; & ! . "

II

View northwest slonq outlet conduit alignment
Thewirq ex~qxsed foundation rock fron Station
3+97 --- Atoka Shale.

31 Dec .30 Conway Water Supply Photo No. 44 022



LId

View southeast alonq outlet conduit alignment
showinq exposed foundation rock from Station
1+41 --- Atoka Shale.

11 Dec 80 Conway Water Supply Photo No. 45

View northwest along outlet conduit alignment
showin exqposed foundation rock from Station
9+60 --- Atoka Shale.

10 Mar 81 Conway Water Supply Photo No. 46 023
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0 14

Ir

11+17 - Atoka Shale.

25 Jan 81 C,-,way Water Supply Photo No. 53

View northwest showing outlet works align-
menit from the stilling basin in lefr- fore-
ground to the intake structure in center-
right of photo. 027
11 Feb 81 Conway Water Supply Photo No. 54
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'% 4 

View northest at upstream stillingj basin found-
ation with outlet conduit construction in back-
ground.

13 Feb 81 Conway Water Supply Photo No. 55

View northwest at upstream stilling basin
foundation from Stations 12+16.75 to
12+42.75 --- Atoka Shale.02

13 Feb (31 Conway Water Supply Photo No. 5602



View northwest at stilling basin foundation from
Station 12+86.9 to 12+62.9 -- Atoka Shale.

16 Jul 81 Conway Water Supply Photo No. 57

29 Ap 81Cna atrSpl PooN.5

J •

i#. . 1,4 . .-- "

View norths at stiing ain foundwatinca fr

29 Apr 81 Conway Water Supply Photo No. 58 029
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View north at blasting in spillway excavation.

29 Apr 81 Conway Water Supply Photo No. 59
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AP P ElIX

BORING LOGS
Pages 032 thru 087



GENERALIZED GEOLOGIC COLUMN

z c
,,, I- '"IU ,,
I- SECTION z Z DESCRIPTION

:':'':'-::'-:--;:±r SANDSTONE., HARD, FINE TO MEDIUM GRAINED, MEDIUM GRAY.
-. . ... . . . . . . . . .

........... ''. 7 10 MICACEOUS, FOUND ONLY IN THE HIGHER ELEVATIONS OF

BOTH ABUTTMENTS AS A CAPPING STRATA, USUALLY SLIGHTLY
..... WEATHERED.

SHALE. SANDY. MODERATELY HARD TO HARD, CEMENTED, FINE
- 14

-:------: tO 11 GRAINED, BLACK TO MEDIUM GRAY, MICACEOUS. NUMEROUS

27 SANDSTONE LAMINATIONS & INCLUSIONS. SOME LENSES OF

SHALY SANDSTONE.

SHALE, SANDY, HARD TO MODERATELY HARD, FINE GRAINED.

13 CEMENTED, BLACK TO MEDIUM GRAY, MICACEOUS, NUMEROUS
Z t 12 THICK TO THIN OFTEN IRREGULAR SANDSTONE LAMINATIONS

48 & INCLUSIONS ZONES OF WHICH OCCASSIONALLY GRADE INTOZ .SHALY SANDSTONE.

S -SHAL-. SAN!DY. HARD TO MODERATELY HARD, FINE GRAINED,7;- ''' 11
to 13 CEMENTE , BLACK TO MEDIUM GRAY, MICACEOUS, NUMEROUS

z SANDTGNE LAMINATIONS & INCLUSIONS. OCCASSIONAL
C. 27 SHALY SANDSTONE LENSES.

- -SHALE, SANDY, HARD TO MODERATELY HARD, FINE GRAINED.

to 14 CEMENTED, BLACK TO MEDIUM GRAY, MICACEOUS. SCATTERED

20 SANDSTONE LAMINATIONS & INCLUSIONS.

7 SHALE, SANDY. HARD TO MODERATELY HARD, FINE GRAINED.

to 15 CEMENTED, BLACK TO MEDIUM GRAY, WIDELY SCATTERED

24 SANDSTONE LAMINATIONS & INCLUSIONS.

- --- SHALE, MODERATELY HARD TO HARD, FINE GRAINED TO SILTY,

37 16 BLACK,MICACEOUS, SCATTERED HARD SILTSTONE NODULES &
LENSES ARE ENCOUNTERED IN THIS UNIT STARTING FROM

ABOUT 10 TO 15' BELOW ITS TOP SURFACE.

L



Hole No. 6
OIVIIONINSTALLATION SHEET1

DRILLING LOG SOUTHWESTEN LITTLE ROCK DISTRICT Or 2 SHEETS.
1. PROJECT 10, SIZE AND TYPE OF BIT N\L

CONWAY WATER SUPPLY It DATUM FOR ELEVATION SHOWN (TRW- SL
2. LOCATION (Cp-d-t... -, SIwuo,,) MSL

N 0+06 E 11+30 12 MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENC,FILN 10

U. S. CORPS OF ENGINEERS FTOALN OF 500-
4. HOLE NO. (A. h- -o.. g fitf.! BURDE N SAMPLES TAKEN -

and (11o numbB) 6
S. NAME OF DRILLER 14 I TOTAL NUMBER CORE BOXES 6

6. IRCTIN F HLE 00D IS ELEVATION GROUND WATER 289. 8
G.DRCINO OESTARTED fCC.-CETEO

CVERTICAL =INCLINED - DEG "O OERT 14 DATE HOLE 1-20-78 1-24-78

7 THICKNESS OF OVERB3URDEN 5.0 17EEAIN0PO OE 35

14 TOTAL COPE RECOVERY FOR BORING 98. 9
BDEPTH DRILLED ISTO ROCK 80.9 IS 1 SI 0AR ZIF RSEl:C

9. TOTAL DEPTH OF HOLE 85.9 R. PERRY

ELEVATION DEPCLASSIFIC(ATION OF MATERIALS ECORE SABoL o DnI~n IRP.EMARKSo..d~lh

b c i ~ E:Y N10

30.1T.BF.O BEGIN CORING

296.1 91 1.WEMA5 S

s SEiA!.,D 10c0 W. T. 7

2- 75

30
0.0 CEM 20 PST

UNIT 13 10)
IT

4 SHALE,SDY3
HD TO MOD H-D 0.0 GEM a30 PS I

-~ 'mLE L 0.0 GEM\ 30 PSI

5 ~ ft If)
ENG FORM 18 36 PRE'bCuS EOITIONS ARE OBSOLEEt

'AR

'TH AN St. C FN*T)



DIVIION ~7 LATION kN SHE ET
DRILLING LOG 7 1lSOTHWESTERN I LITTLE ROCK D STRICT IOF 2 SHEETS

1 CLASSIFICATION OF MATERIAL~S ,.CORE REOX OR REMARKS
ELEVATION DEPTH LE(,ENO RECOV. -SAMPLE (d,,aIa. r t. d.mh .1I(OpI.I ERY i NO thrin , . ~,.~~L

70 ---- UNIT 15

S HAL ESDY 10-.0CM93 S
MOD HD TO HD

80 00CF 33 S

UNIT 16
200.0- SHALE,MOD HD

BOTTOM OF HOLE

85.9'

NOTE:

FOR DETAILED DESCRIPTION

OF UNITS .SEE GENERALIZED

GEOLOGIC COLUMN

- 033
ENG FORM 1836 1-11U EDITIONS ARE OSSOLF-E PoE7-OLE 4O

MAP 71 6



2. LOCATION (C-od. ... ..o w~n

0+0 HOL NO+0 (A hT.OSL.dl II

U. T S.CCNES S O F E UR EN CI R 7AI IN 150

4. DOET DRL E INT ROCK~sE 80.0TU
NO. TOTA DE PTH OFI. HOLE 87.A 5O OF___ ________________

CLSIICTO OAM OAERAL SRLE 4TTLN~ CORE BOX E RR5 AK

GELEVAETION DEPTHO LGN D.~pi~ EO- SMLE 'STARTED ~ r I CO .. P.rI.,.. D~p

", FRO VER . i 2- 1 7 2 2 -7

317. TOPA OFR ROCKRYFO BEIN C8IN

ERYL N r E-,A

00. B

OF. 25

1.6 GA E,0 PS

1 ~ -00 O) I O H

30 --- ~ 0 S

HDS T-1T D 0 .3 CEM 0 30 P'SI

7RASI.CF, T 13303



Hol* No. 1 3
DILL G OIVISIO INSTALLATION SmEET 2DRLLNLO OUTUT FSTERN LITTLE ROCK DISTRICT 0 I-2 S04ErET

DCLASSIFICATION OF MATERIALS %CORE BOX OR REMARKS
ELE~VATIONI OEPTM LEGEND (bDe4~ptonI [AECOV- SAMPLE

I  
(Drl *ime. .. :.. Io.. .mh OfLEG:ERY N o. -. , , ,

, -. __.____

UNIT 13

70 - -- (cont)

"
T UNIT 14

"r. SHALE,SDY 0.0 CFM @ 30 PSI

NUMFRO' TO MOD HD

IT

S SL E, S DY UN I T -15 0.0 CFM @ 30 PSI

237.6 HD TO MOD HD

90_ BOTTOMl OF HOLE-NOTE: 87.6'

FOR DETAILED DESCRIPTION

OF UNITS - SEE GENERALIZED

GEOLOGIC COLUMN

-4

i I

_ _ _ _- _ I. _ __ _ _

ENG FORM 18 36 -. Evl.U EDITIONS ARE OBSOLETE 1 OLE NO
MAR 71 13

TRANSI.U'CFVT'

k *+ +,. . ...- _ :, +_ :



Hole Me. 22
D~vIIONINSTALLATION SHEET

DRLLN LOG SIOUTHWESTERN LITTLE ROCK DISTRICT' 2 SH4EETS

I. PROJECT t0. SIZE AND TYPE OF BIT NXL
CONWAY W4ATER SUPPLY 71. DATU M FO5RELEVAT1ION SHOWN (raBg - misr)

2. LOCATION (Co.d.,.. ., Sfel-0n MSL
N 1+50 E 9+70 IZ MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY FAILING 1500
U. S. CORPS OF ENGINEERS IS TOA N.OFOER STUR ED URDISTUW WED

4. HOLE NO. (A4 '.-~ - dr-tet 1111.' WURDEN SAMPLES TAKEN 3 5

S. NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES 9
WOOD IS. ELEVATION GROUND WATER 303 .9

6. DIRECTION OF HOLE ISTARTED I compIETEO
I6. DATE HOLE 337 -07

'VENTICt =I. INCLINED DESF.. 9RO. V ERT. 3- 78-1-8

7. THICKNESS OF OVERBURDEN 5.3 I7+ ELEVATION TOP OF HOLE 347. 0
IS. TOTAL CORE RECOVERY FOR BORING 99 . 4

11+ DEPTH DRILLED INTO ROCK 126.9 l9. SIGNATURE OF INSPECTOR

S. TOTAL DEPTH OF HOLE 132. 2 PERRY
ELVTO ET EED CLASSIFICATION OF MATERIALS *&CORE BOX OR REMARKS

ELVAIO DPT LGED(D*mcrIprjor) RECOV- SAMPLE (DIII o., M ., l* o... d.ph of
oR NO 'IM t. If

0. B.

341.6 ___TOP OF ROCK _ ____ BEGIN CORING
UNIT 11

-BADLY WEA 100
10

- SHALE.,SDY1
7MOD HD 100

C.L. Wh'IERE UN 'EATHERZED

328.6SLWA8.

FIRM 2 0 Fe STAINS

ROCK
UNIT 12 1--0. 4 CEF ! 1 15 PS 1

7 7 100

- ii Fe

SHALSD-1.1 CF'i 25 PST
MOD HD TO 100

SOFT

.0.8 CEM 30 PSI

40J 0 . EM-3 S

3 7T
3 -10-78

50 BOKN100 2.2 CE>! 30 PSI

50 BROKEN

160 ~ JTS1)

4-i - -

-SOFT0 6
ENG FORM 18 EV,36 EDITrONS ARE OBSOLETE tPROjECT HLE N,,

T P AN S L U)C FN T



Hole. No. 22
DIVISION IINSTALLATION SH4EET Z

DRILLING LOG SOUTHWESTERN ILITTLE ROCK DISTRICT lOF 2 smEErs

ELVTO ET EED CLASSIFICAT ION OF MATERIALS ,. CORE BOx OR REMARKS
ELEVTIO DEPH LGEN RECOV- SAMPLE (Drahns, tmo "t r loan. d.5,EA of

70 - UNT1 0 .9CM@3 S

.0. CFM @30 PSI
80 100

90UNIT 14 100,

SHALE, SDY
HD TO MOD HD

10 100.0 CR1 30 PSI

UNIT 15.0 CFM 330 PS

11 SHALE,SDY10
D TO MOD HD

-.0 CFM ~230 PSI

100 100

SHALED10
MD HD OD ED.0C130PS

13 10 9F 0 S

110

OF UITSSSE

FOR DETAILED GESCRAIEDON

-~ GEOLOGIC COLUMN

S PRJECT037

ENG~~~~~~ FOR 183 -RVOSEIIN R BOEEOLE 140
MAP 71 2



Nlo No. 32

DIVISION INSTALLATION $MEET
DRILLING LOG SOUTB1WESTERN LITTLE ROCK DI STRICT or 2 SNEcTS

1. PROJECT 10. SIZE AND TYPE

CONTAY TATFR SUPPLY AQ (rem r MSL)
2. LOCATION (C..a~naM... ., Sdon) -SL

N 0+75 E 14+50 12. MANUFACTURER'S DESIGNATION OF DRILL
3. DRILLING AGENCY FAILING 1500
US Corps of Engineers 13. TOTAL NO. OF OVER- ISTUR9ED UNDISTUUEo

4. HOLE NO. (A. eho. ai d.ad-M ttll.! BURDEN SAMPLES TAKEN
end tI~mib..i32

E 14. TOTAL NUMBER CORE BOXES 45. NAME OF DRhLLER

Nash IS. ELEVATION GROUND WATER --

6. DIRECTION OF HOLE !STARTED I€O
M
P

L [ r O

[36VCR,,AL ,INCL,ED _ 0. FROM VENT. 1. DATE MOLE 3/3/78 3/6/78
17, ELEVATION TOP OF HOLE 286.07. THICKNESS OF OVERBURDEN 20 . 1
1. TOTAL CORE RECOVERY FOR BORING 98

B. DEPTH DRILLED INTO ROCK 5 1 . 3 19. SIGNATURE OF INSPECTOR

S. TOTAL OEPTH OF HOLE 71.4 N. Boston

CLASSIFICATION OF MATERIALS %CORE BOX OR REMARKS
ELEVATION DEPTH LEGEND RECOV" SAMPLE (DalInjg ft*. -t-I. i-0, deplh of

ERY NO. itiDlI j, ... , If .i ft-Mi. )Bt b € d * I

OVERBURDENIz

10-

265.9 20- TOP OF ROCK ROCK BIT

C.L. L .1 Ij 5 BEGIN CORING
F i rm 7- 85
Rock SHALE, SDY (0)

- •TD to MOD HD -0.7 CFM @10 PSI

100 1
(0)

U%'NT 14

-0.0 CFM @20 PSI

40-- SEALE, SDY 100)

HD to MOD HD

100 2
1.44 CFM 230 PSI

50 UNIT 15

'HALE, SrYn

.D to O0 HD 100 2.0 CFN , _ PqI

3
038

SHALE .,TT b 0.0 CFM 230 PSII ./--- - T) t,-) "OrTf !T), "

ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE TE¢ OLENO

MAR 7 TRASLUCE32T)



32

CiVISONT1#STALLATION 
HE 2

DRILLING LOIG SOUTHWESTERN LITTLE ROCK DISTRICT or SHEITs

%COME Sax OR EAS

ELEVTIONDEPT4 LEEND CLASSIFICATION Of MATERIALS RECOV. SAMPLE D.IngI..**Io.dmAf
(0.TIN DET LGN 

ERY NO. .11WIt~g. etc.. If aI

UNIT 16

(Cont) 100 4

214.6 70
Bottom of Hole

71.4'

NOTE:

FOR DETAILED DESCRIPTION

Or' UNITS'- SEE GENERALIZED

GEOLOGIC COLUMN

039

ENG FORM 18 
32E,~ 

EIIN REOSLT
MAR 71 3632IU DTOSAEOSO~EPOE~"L 

4

(TRA.SLlCENT



Ne*H.3

-.. INSTALLATION SHEIET

DRILLING LOG I Southwestern Little Rock District 106 2 SHEETS
1. PROJECT 1. SIZE AND TYPE OF IWIT X

ConwayII WatUr SuOpl EL EVATION SHOWN (r9M _ AL)

2.CATONway aRtr Suply MSL
N 0+0 F 1615I1. MANUFACTUREMRS DESIGNATION Of DRILL

3. DILLNG AENC Faiing1500U. S. Corps of Engineers 13. TOTAL. NO. OF OVER.- *OBT ED UNO.BTuRSED
4.HOE O (& h a crmtil il*E URDEN SAMPLES 12KE 7

L NAE O DRILER14. TOTAL NUMBER CORE BOXES 4
Nash IS. ELEVATION GROUND WATER

4. DIRECTION OF HOLE !STARTED I COMPLETED

(]'VKRTICAL CDONCLINED Ofr FPO IER.DAEHL 3-15-78 3-16-78
7. TICKESS F OERBUDEN17. ELEVATION TOP OF HOLE 286.2
7. HICNES OFOVEBUREN I. TOTAL CORE RECOVERY FOR SORINO 100

4. DEPTH DRILLED INTO ROCK 52.7- 19. SIGNATURE OF INSPECTOR

S. TOTAL DEPTH OF HOLE 71.4 ___N. Boston
ELVTONDPH EED CLASSIFICAT ION OF MATERIALS % CORE BOX, OR REM...'.1ARKS

ELEVAION EPTH EGEN (D..,Ipg~J RCOV- SAMPLE -s-~rgrM* I. .A.
ERY NO0~~..c. it ..anim~.,W)

OVERBURDEN

10-

267.5 ___Top of Rock I__ Begin Coring

267.1 2 A.OKNUnit 13 100
Firm 0.0 CR1 @ 9 PSI
Rock Shale, SOY z

HO to MOD HO 100 1
-'JT

3 0

.0.0 CFM @ 23 PSI
UNIT 14

100 2
40 Shale, SOY z

HO to MOO HO

100 0.0 CFM @ 30 PSI z

50 -. UNIT 15

Shale, SOY 3
HD to MODHD 0.0OCFM @30 PSI

2 100

60 i 040 -
UI16 100 4 0.0 CFM @30 PSI

ENG FORM 18 3EDTO$AEBSLEPROJECT HOLE NO

MAR 7f 'TRANSLUCENT) 3



DRILLIOG LO IINSTALLATION I 44EET2
DRILIG OG Southwestern ILittle Rock District or 2 SHEETS

ELVTO ET EED CLASSIFICATION OF MATERIALS %CORE SuOX Oft 0EMARKS
ELEVTIO .EPT. LEGEND RECOV. SAMPLE (D,,11,.g 1-.. -c., I.... dpth .1

E04Y NO .o ~ .. c.

Unit 16
Shale (cont)

21 7 70 .- zMOD HD to HD
Bottom of Hole

71.4'

80

NOTE.

FOR DETAILED DESCRIPTION
OF UNITS- SEE GENERALIZED

GEOLOGIC COLUMN

041-
ENG FORM 18 36 P.EVIOUS EDITIONS ARE OBSOLETE i PROJECT M"OLE NO

MAR 71I 33
'rRANSLtJCFN' T)



*.~~~H 
l me.TI '40m~~IMm

IDRILLING OGSUHESENLICEROKDS I I

1. NAOJEC O0. DRILLERYI O BT

NAn a w t r sHp l IS.DAU FO ELEVATION ROUND WATER 284.1 )

12. ELEFCURRVESGATION TOP OFROEILL.

B. DEPTHIN ARILLED IFORCK 8A9IS. INR O15NP0 TO

.TOTA DEP OF OL NE R 91. 9OA R.. PERRYER

CLASSIFICATIOLLE OF MAERAL TO A CNM E E BOX E RR6 AK
ELEVATINNDEPT LEGEN ELETOV SRUNAER(~fI~ 241. t I..dp

G(O..eCL = NCLNCO09% ERO- NO.T 1 ... DAT HOLE 5/17 785 19/7
__ __ 17 ELVTO TO OrHL.~ ~

3. 8 TOPKES OF ROCKDN . 6 OTLCR ECVR O BGING CORIN

10 SHATE, SOY F OE 91. . ER
293.4 SOFTHON O MOORIL HOM 100RK

ROCKOPO OK EI CRN

20 . WCT.L.
UNIT 13 8

10SHALE, SOY 10
293.4F HO TO MOO HO 21.0CM009 S

FIRM eSTANS 0.0 CFM @ 29 PSI
ROCS 100

SOFTUNI 14TWAE

U-NIT 15

SHALE, SOY 010C0@ 0 S

30 ~HO TO MOO HO 1000CM 9 S

I:: --J04
-~ 100

aN 0OM13 ~EOSEIIN AEOSLT RJC OEN

MAR ~ ~ ~ ~ ~ UI 14~RYS(C.'CS4



DRILLINGi LNTAA;O SOEE 2
DRILLIG LOGSOUTHWESTERN LITTLE ROCK DISTRICT a.2scs

IEEAiCLASSIFICATION OF MATERIALS % CORE Sox OR REMARKS
0LVAIO OEPTI4 LEGIENO (D.e~ptjjo.I RECO V- SAMPLE (OrjI1,ng -. , -t-o .... d.BtII ,j

ERY NO oMi4 g. I.,doM
II I I

UNIT 16

70SHALE .0.0 CFM @ 30 PSI
MOD HD TO HD

5
-- SITST 98 0.0 CPM @ 30 PSI

80 ~-

100 6 rD.0 CFM@ 30 PSI

213.9 _ _ _ _ _ _ _ _ _ _ _ _ _ _1_ _ _ _ _ _ _ _ _ _

- -. IBOTTOM OF HOLE
I 91.9'

NOTE

FOR DETAILED DESCRIPTION

OF UNITS SEE GENERALIZED

2 GEOLOGIC COLUMN

--
04

ENG ORM S 36- wu orosAEaSLT jC OE4

M A P 'I' R NICv iC 11 1

mill mmw_ -



Noi1 No. 41
DIVISION .NSTALLATION ISHEET

DRILLING LOG SOUTHWESTERN LITTLE ROCK DISTRICT o,2 SHEETS

I PROJECT O SIZE AND TYPE OF SIT NXL
CONWAY WATER SUPPLY ,, DATUM FOP ELEVATION SHOWN (TOM -. :SL)

2. LOCATION (Co-dmt.... -,Pr - MS L
S 1+40 E 1 1+35 12 MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY FAILING 1500
U.S. Corps of Engineers I3 TOTAL NO OF OVER.- I ..TURED UNDISTUR"°

4.1OLE NO (As . ,h ov dr. ItII4*' EIUROEN SAMPLES TAKE 3 -,," ."'* " w 413
S. NAMIE OF DRILLER 14 TOTAL NUMBER CORE BOXES 5

NASH 15. ELEVATION GROUND WATER - C

4 DIRECTION OF HOLE STARTED I CO-PLE'RD

O ____LTEHOLE 5/23/78 5/25/78

7 THICKNESS OF OVERBURDEN b. 0 7 ELEVATION TOP OF HOLE 296.
IS TOTAL CORE RECOVERY FOR BORING 99a DEPTH DRILLED INTO ROCK 76. 2 1 SIGNA'URE O I-SPECTOR

9. TOTAL OEPTH OF HOLE 81.2 __11 R. PERRY
ELEVATION DEPTH CLASSIFICATION OF MATERIALS % CORE BOR REMARKS

E EVAION LGEND(De Io.) RECOV. SAMPLE -Dr11n4 1... ater ... d.plh o
ERY NO 4at, ti t, jfl I Jl&Ia c So.B.

291.1 . TOP OF ROCK _ BEGIN CORING _

ri ~ -C I.29 04 .- SL NEA UNIT 12
ROCK 10-. --TI SHALE, SDY 100I

. -eSTAINS HD TO nOD HD -9

t7=1111CL 0.0 -FC! L 8 PSI
J- ~T F e

20 -~ -~1002 0

- ~~~100 2 . CF 3VPS

:30 '

-7 -

UNIT 13 0.0 CFM 8 27 PSI
'30 I0

SHALE, SDY 00

H D TO "0 D H D 3 ---

O.C CFS' : 30 PSI

0-i------

I -- - - -1-_

S - -__O_ ~
_ _ :__ '"T- ' ' 0.3 M l'  30 P S

IT- - 4I -
60 - _-_- SHALE, 044 --

__ _0_ 0 10) C. F F ,Ill )l 1 0 P S I

ENG FORM 18 3 6 P-cioF,,FOIT, ONS ARE OBSOLETEH 41)

TPANSL! CF'v1 
11



Hole N. 4

IROCKO DISTALATIO SOEE 2 SETDRILLING LOG SOUTHWESTERN LITL ROKDSRCT I SET
ICLASSIFICATION OF MAT ERIALS C. C7R E 0O. OR R EMARKS

ELEVATION DEPTH ILEGEND (D ... rpI, RERY N V- ~ rng SAMPLE dI~ .,IE.1

SHALE, SDY H

____~ ~ H TOO HD ____________

FOR DETAILED DESCRIPTION

OF UNITS -SEE GENERALIZED

GEOLOGIC COLUMN

-4

045
ENG FORM 18 36 -E v1a EDITIONS ARE OBSOLETE POE

MAR 4



mole No. 42
DIVISION LINSTALLA ,ION IS.EET

DRILLING LOG SOUTHWESTERN LITTLE ROCK DISTRICT OF 1 SHEETS
I ROJECT 10,o Z AND -,,, OF,,, .17 7, T 7X

CONWAY WATER SUPPLY ,1 DATUM FOR E fTON SHOwN ',BfMSL)
2. LOCATION (Coord....., Sa,,o,) MSL

S 1+40 E 11+15 ,2 MANUFACTURER S OESIGNATION OF DRILL3. DRI-L. A.DFILING AGENC
'l u- S. Corps of Engineers FAIIN 1500 o v . ..... ......

4. HOLE NO. (A. 'h. to sti. BURDEN SAMPLES TAKEN 1 --.,d III. ,...b.0 4 2
S. NAME OF DRILLER 14 OTAL NUMBER CORE BOXES

NASH IS ELEV....ION GROUND WATER

6 DIRECTION OF HOLE 3-.. E

VETa DATE OLE 5/30/78 5/31/ 7'
1,7 UtmATJON o TOP 5 OLE /

7 THICKNESS OF OVERBURDEN a 6

0 TS OTAL C:ORE PEC~oVRY ER R3ORtNG q6
9 DEPTH DRILLED INTO ROCK a5 . 1 SGN1E 19 3 NSPEC'Op

,. TOTAL DEPTH O; ,.OLE a9.7 E ,IARTIN
ELEVATION DEPTH* LEGEND CLASSIFICATIU(N OF MATERIALS ! CORE TBOX OR REMARKS

L. RECOV- SAMPLE D,," ...... .. .P. . .oERr NO nm'~ getll. *rc.. a( *igrnlfsclr.l .'K -
302.3 O.B TOP OF POCK

___I I B E G IN C O R ING -
C.L. UNIT 12 2

-- , EA

295.5 1 ,---

FIRM L.C
ROCK j ..

R-Fe STAINS

SHALE, 5-Y V.0 CF 0 - PSI
-D TO -'0O P'

-e , , 7. -'

r -

4 - UN IT 13 100
SHALE, SDY
HD TO ,10D HO

I . . . > -'. r 9, ,  . " "'  :

255.6. _-- _

NOTE

FOR DEIAILED DFS I' <N

0 6 
- -  

F JNI 7, , - F N, 2R -'

-G C,. <GIC COLMN OLM
"OL 6

ENG FORM 18 36 . ICIT10, ,OS ARE OBSOLF'E FE

TA.'.1( FVT

I I I~ ~ I ? . III I ' F N r- =.. . . .



Hole No. 43

DRILLING LOG DIIIUHETENISALrOITTLE ROCK DISTRICT OF 1 SHEETS

2, LCATO14(C~rd.t..- SVATI NTi POH L 287.

U. S Cors ofE~riineesI1 TOTAL COR. REOVER IO OIN D UNDSTUBE

CLSIICTO OAM OAERAF DRILE _RE IA NU B O COR REMASKS

~~~N S 5ELEVATION DETGERDO.c~r~ E O UND S AMP E R -DI~j~ ~ rl..dph

_ _ DIE TO OF HOL I ST& DI O P-TE

277.? ~ ~ ~ j. 101 _____o TOP OF POKHOLE___BEI C
7 UHICITS OF12U4100T28.

16 TO A O E-E ~ YF R O IG9

2 7 .DE PT DRILLE INTO ROC 67 1SSG AT R F IN P C O
9. TTAL EPTHOF OLE 7.5 . %1RT0

ISIN SHLE SO I 10

1~ ~~0 TO O POKBGNCRN

100

BOTO F HOLE

S L E , YM

1047

ENG FORM 13 3 6 R '.



Hole No. 45
DIVISION I IN STALL A T1ON 5SHEET1

DRILLING LG SOUTHWESTERN LITTLE ROCK DISTRICT o1SHETS

1. PROJECT I0. SIZE AND TYPE OF BIT N XL
CONWAY WATER SUPPLY IIDATUM FOR ELEVATION SHOON (rPBM - MILJ

2. LOCATION (Co.do-...0 . ,OR'. MS L
S 2+12 E 11+33 12 MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY

U. S.Crso n~er 3TTLFAILING 1500
_ . ors f n-:ees 3 OTLNO. OF OVER. DISIU-SED IINO,5TURSED

4. HOLE NO. (A. hs.-, onSI4II* UADEN SAMPLES TAKEN 2
.. d t11W -b.0~W 452

S. NAME OF DRILLER 14 TOAL NMERCORE BOXES 3
NASH S.ELE VATION GROUIND WATER - -

6. DIRECTION OF HOLE I STAWRTED ICOPLETE

CsVERTIC AL __ IC LINEO ____ DE. eq-0a VERT. IS DATE HOLE 6/5/78 6/6/78

7 THCKNES O OVEBURDN 517 ELEVATION TOP OF HOLE 296.8
IS TOTAL CORE RECOVERY FOR BORING 94.

9S DEPTH DRILLED INTO ROCK 36 .5 ~.SGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 41.7 _____ __E. MARTI N
ELVTO E EED CLASSIFICA. O0N OF MATERIALS % CORE BOX DR REMARKS

ELEATIN DPT LEEND ~ D.C~pII,~RECOV- SAMPLE ~DIII4In,.'Il..d-pt,,
ERY N O. thIn. *to..' I .nIcr4

291.6 TOP OF ROCK __ __BGNCRN

238. c L BADY WE UNI 12 (0)

ROCK000
HL. SHALE,SDY

'FSAIS HD TO 0,0D H 9D 1 -0.0 CFM 9 8 PSI
-TO PEN 

9-

I ..~ A- VERT IT (69)
20

I I100 10.9 CF>I 1E PSI

.- .- .~r (31)
30 

VETI

BRKE LOST WATER

BR KN100 '4 CFM1 @ 24 PSI

25.14a0 75 . WATER

I SOT-Oil OF HOLE-

50 NOTE. 17

FOR DETAILED DESCRIPTION
O)F UNITS SEE GFN RALIZ7ED
GEOLOGIC COLUMNI

048
ENG FORM 18~ 36 "- 1U EDITION! ARE OBSOLETE -PEC OLE NO

TRI AN S3-V5F*



male No. 46

DRILLING LOG SUTHWESTERN L's,"* ITTLE POCK DISTRICT 2 SHEETS

iP14OJECT to SIZE -NO T"PE OF SIT N'XL
II OAT UM FjP L'EVTION SHOWN (BMI MIS

2 COLOA AYO WATER SUPPLY mL_
1+35 E 10+95 2Z MANUFACTURIER'S DESIGNATION OF DRILL

3. DRILLING AGENCY FAILING 1500U. S. Corps of Eng ineers 13. TOTAL " FOVER. ;0.1WSD VIITRE
4. HOLE NO (A. I--.. o- dr...ln wt. IBURDEN SAMPLES TAKEN 2

S. NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES 7
N ASH 15 ELEVATION GROUND WATER 288.6

6 DiRECTioN or HIOLE I rA-rED I MPLITED

;3jVE~RTC.L -INCLNEO ____ DEC- FROMA VERT. 16 DATE MOLE 6/7/78 6/27

7 THICKNESS OF OVERBURDEN 4. 17 ELEVATION TOP OF HOLE 317.5
aTOTAL CORE RECOVERY FOR BORING 99

B DEPTH DRILLED INTO ROCK 104.8 8 R 1 4PC

9 TOTAL DEPTH OF HOLE 108.8E.MRI
ATIONGEN CLASSIFICATION OF MATERIALS ~CORE BOX OR REMARKS

AIN OPHLD -pjtRECOV- SAMPLE I rrIrg.o. .. o. .ho

313.5 1TOP OF ROCK BEGIN CORING

- i-'BADLY WEA,C.L. UNIT 12 ()

307.8 - WEA 90(0

FIRPM 00 1-0
ROCK HDT XDH

100 Li1.2 CFM Q' 7 PSI

Fe STAINS (1

1000.0 CEM 3 18 PSI

~ FeD( 06) 2 1

rl4 Fe

4100 0--.0 CMl @ 280 PSI

40-i 4

I ~ -~-JS - - - - 1000.0 CFM 030 PSI

50 1 Tl CALC1I*f UNIT 13

SHALE, SOY
HO TO 70

100-0.0 CF". 3 30 PSI

'-.r 049
PD i Y HT 100 j0. 3 CFj'.l 301 PSI

ENG FORM 13 36 1 t 1II' EDITIONS, ARE OBSOLEYf -E:T4LEo
MAR 7' FASt N 14



Hole H*.46
OIVISION INSTALLATION SHE IT 2

DRILLING LOG SOUTHWESTERN LITTLE ROCK DISTRICT O SHEETS

CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS
RECOV- SAMPLE (DfIn. t. e., I.... d.pth of

ELEVATION DEPTH LEGEND Y NO th-Ir4,d ef. NO

b ' * I g

UNIT 14
70 -i- .-T (Contd)

SHALE, SDY

HD TO MOD HD 5

100 -0.6 CFM @ 30 PSI

80 UNIT 15

.L. SHALE, SDY 25% WATER
HD TO MOD HD

100
90 .. 6 2.1 CFM @ 30 PSI90----

j TS UNIT 16
SHALE

CD HD TO HD 100

75% WATER

I0
SILTSTS

00-7 0.0 CFM @ 30 PSI
i-- I00-

22-7

- .BOTTOM OF HOLEI 10 .8'-

,E NOTE:

FOR DETAILED DESCRIPTION

OF UNITS - SEE GENERALIZED

GEOLOGIC COLUMN

-

I io
I _ _ __ __ _ __ _

ENG FORM 1836 0
PEwrOUS EDITIONS ARE OBSOLETE PRJC HOLE No

MAR 7! 46
'TRA.NSLU(FNT!



p

Hole No. 47
DIVISION INSTALLATION SHEET

DRILLING LOG SOUTHWESTERN TI TTTI F C fT CT OF 1 SWEETS

I PROJECT ,o SIZE AND TYPE OF eIT NXI
CONWAY UATER S'PPl_ II DATUM FOR IELEVATION SHOWN -BMoMSL)

2. LOCATION (Co-d..I.. . MSL
N 1+32 E 11+15 2 MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY FAILING 1500
U. S. Corps of Engineers 1. TOTAL NO. OF OVER- 1 OSTUR.E O .O ..

4. HOLE NO (A. o oh . t.~InIfftie! BURDEN SAMPLES TAKEN 2

S. NAME OF DRILLER 7 14 TOTAL NUMBER CORE BOXES 3
NASH 1. ELEVATION GROUND WATER 290.7

6. OIRECTtCN OF HOE-6DIF OL STARTED ICOMIPLETEO

-3 .C.......NC........._ E ........ DATE HOLE 6/1 3/7 6/14/78
I7. ELEVATION TOP OF HOLE 308.4

7 THICKNESS OF OVERBURDEN 4.5 I8 TOTAL CORE RECOVERY FOR BORING 99
SDEPTH DRILLED NTO ROCK 42.0 . SIGNATURE OF INSPECTOR E ARTIN

9. TOTAL DEPTH OF MOLE 46.5
CLASSIFICATION OF MATERIALS % CORE BSOX OR REMARKS

ELEVATION DEPTH LEGEND (DO.c,,pII RECOV- SAMPLE (D,,1Il,-4 tame, .*Ite '0'.. d.p(h of
ERY NO t I-0. I II

o b * I

0.B.
304.4 TOP OF ROCK BEGIN CORImG

303.7 ., c~
- -Fe STAINS UNIT 121 96

FIC.L.
ROCK -Fs

T
AINs SHAL, SOY 1.2 CFM @ 6 PSI

FRAC HD TC 1OD HD (69) 1

FRAC 100 W. T v
20----- - (60) 6-14-76

- Fe

4: ---- -,,

- -UNIT 13 100 0.3 CFM @ 26 PSI

40 ~7-T-SHALE, SDY

_HDTO-M-DHD

30 1---
261.9 I -I----I H

IBOTTOM OF HOLE

SO-i 46.5

NOTE

FOR DETAILED DESCRIPTION

OF UNITS _ SEE GENERALIZED
-------- DGEOLOGIC COLUMN DO -

ENGOR1 836  OE iPROJECT " OLE 4O

IN FOR 186 , BTTO OFm AREOLE-ETMA 1 4 7



Hole N.. 48
DIVISION INSTALLATION SHEET

DRILLING LOG SOUTHWESTERN LITTLE ROCK DISTRICT - o 7l SHEETS

1. PROJECT 10. SIZE AND TYPE OF 9IT NXI

CONWAY WATER SUPPLy .CATU, FOR ELEVATOR S..C (TEa SLJ

2. LOCATION (Coo .,.. .SI.,,J MS L
N 3+85 E 10+60 ,2 MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY FAILING 1500U. S. Corps of Engineers IV TOTAL. NO. OOVER- IING150
4. HOLE NO, (A; .ho. o. b..mt" eit.l! BURDEN SAMPLES TAKEN 2

S. NAME fDRILLE48 14. TOTAL NUMBER CORE BOXES 3
IS.,, NAM ODRLLER"

NASH IS. ELEVATION GROUND WATER 285S 6
6. OIRECTION OF HOLE H STED ) co.ILETED

Er.TICAL ._._.____ oG 'NO. , ,OT 6/14/ 78 6/16/78

, 1, ELEVATION TOP OF HOLE 313.0
7.THICNESS OF OVERBURDEN 5. 9 IS TOTAL CORE RECOVERY FOR BORING 94
B. DEPTH DRILLED INTO ROCK 44.7 ,9 SIGNATURE OF INSPECTOR

___ 
E. MARTIN F NSECO9. TOTAL DEPTH OF HOLE 50.6 E. MARTIN

CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS

ELEVATION DEPTH LErGEND (D*.c-tpol0.I RECOV- SAMPLE (Dillang thm. ~et.r to... d th Ol
ERY NO. I .o.. a .s

b c - 1

0 B.-

307.1 ___________ __BEGIN CORING _=

3u TC. TOP OF ROCK 91
305.7 10 UNIT 12 (0)

FIRM St WEA 90 1
ROCK SHALE, SDY -0.7 CFM @ 7 PSI

HD TO MOO HD (21)-- CL.

2C CL. 54-_ wEA (0) ].
S- WE A 2.0 CFM @ 17 PSI

LOST WATER
(52)

3 G- 2 W 2 W.T. -76-16 -78-
UNIT 13 100

SHALE, SDY (91) 2.3 CFM @ 25 PSI
HD TO MOD HD

100

3 0.0 CFM @ 30 PSI

262.4 50~

BOTTOM OF HOLE
50.6'

NOTE,

FOR DETAILED DESCRIPTION

OF UNITS SEE GENERALIZED

GEOLOGIC COLUMN

S-- PR ,C IHLENO
ENG FORM 1836 --F,, ,ON$ AREOBSOLETE ".OjECT

MAP 71 0PEIU DTOSAEOSLT

'TRANSLUCENT) 48



Hole.N. 49
-7-5-s-O INSTALLATION SWEET

DRILLING LOG ISOUTHWESTERN LITTLE ROCK DISTRICT OF SHEETS.
I. PROJECT 10. SIZE AND TYPE OF BIT NXL

CONWAY W4ATER SUPPLY II. DATUM FOR LVTONSON (rem - MSL3

2. LOC AT ION - Sttin MS L
N 1 +25 E 1M 55 12 MANUFACTURER*S DESIGNATION OF DRILL

3. DRILLING AGENCY FIIG10U. S. CORPS OF ENGINEERS FIOALNG 00 DSUBD UDSU g
4. HOLE NO (A* I &-.Mg till.! BURDEN SAMPLES TAKEN 2-

S. NAE OFDRILLR II. TOTAL NUMBER CORE BOXES 2
NASH IS. ELEVATION GROUND WATER 230.8

14 AEHL TTD ICOMPLEYED

C IEITCL 31CIND 9. RO IEN. DAT HOL 6-1-78 6-22-78
--. ELEVATIO--N TOP OF HOLE 294.8
is. TOTAL CORE RECOVERY FOR BORING 908 DEPTH DRILLED INTO ROCK 26.7 79INTR O NPCO

9, TOTAL DEPTH OF HOLE 31 .7 E___ . MARTI
ELVTO ET EED CLASSIFICATION OF MATERIALS % CORE SOX OR REMARKS

ELEATIJ DPTNLEONDRECOV- SAMPLE (DfiIIIJ,. tAN4 ~tr lose. d.~th of
(D.~~p~.)ERY NO. .. I-l, trc. At .igM1iSS~nd

o h c d_ _ _ _ _ _ _ _ _ _ _ _ _

0. B.
289.8
289.3 - TOP OF ROCK BEGIN CORING
287.3 WEA UI 210

FIRM 10 .-. SL WEA

RD CO KO H
-Fe STAINS 56W.T.~7

C.L. 6-22-75

REE FLOW @ 0.0 PSI
20 CL.

25": I IATER
0IT 13 00 !)G: WATER

S HAL ESDY
HO TO MOD HO 100 2

3 0 0. F @2 S
263.1_____________ __

BOTTOM OF HOLE
31.7'

NOTE:

FOR DETAILED DESCRIPTION

OF UNITS.- SEE GENERALIZED

GEOLOGIC COLUMN

053
ENG FORM 18 36 PREVIOUS EDITIONS ARE 06SOLETE PROJECT MOLE NO

MAR 71 TRN11CN 49



4.1. Me.. 50
D~ISONINSTALLATION tSHEET 1

DRILLING LOG "SOUTHWESTERN LITTLE ROCK DISTRICT lor1 SHEETS

CONWAY WATER SUPPLY it. DATUM FOR ELEVAToNwN

2. LCATON (.-dn. AonjMSL
3+65 ETO+82'12 MANUFACTURER'S DESIGNATON OF ORILL

.RLLN ACRSOY NIER FAILING 1500
U.___S.__C________OF __ENGINEERS _____ 13._ TOTAL NO. OF OVER.- O*IURS&O U.0. STU*Rago

4. HOLE NO. (A. ho- mi d-.& uItW. BURDEN SAMPLES TAKEN - -

14. TOTAL NUMBER COME BOXES 1 5
S. AMEOF RILER ASHIS. ELEVATION GROUND WATER 281.1

17. ELEVATION TOP OF MOLE 306.
7, TICKNSS O OVEBURDN 6IS. T OTAL CORE RECOVERY FOR DORING 93

II. DEPTH DRILLED INTO ROCK 47. 3 1. SI GNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 53.3 ___E. MARTIN
EEAINDP LEED CLASSIFICATION OF MATERIALS %CORE BOX OR RtEMAARKS

ELEVTIO DEPH LGEN RECOV. SA MP LE (Drfili,, f*. uT. Ioo. d.MA ol
(Decpee..IERY NO- "aLM i,E .E. it SI18.411-0

a_ _ lb c * _ _ _ _ _ _ _ _ _ _ _

OVERBURDEN

300.4 TOP OF ROCK ___BEGIN CORING
C..UNIT 12 5 1 50% WATER

10 WEA SHALE, SOY 1
CI.. HO TO MOD HO

291.4 SL WEA 90 2
TTTZT-Fe STAINS

ROCK KT
20 98 3

'100 4 25" X'A~
IT 9 W. T. 7

UN~IT 13 100 6 6-29-78

30 SHALE, SOY 100 7
FRACS HO TO MOD HO

8 NOTE:
IJT 00 q Specimens of core

100 10 tested by Southwest
40 .. 100 10 Division Laboratory

JT -- - - UNIT 14 1
ITSHALE, SOY 100 13

HO TO M1OD HO 1

100 15 __________

253. 1 15 _______

BOTTOM1 OF HOLE
NOTE: 

33

S60- FOR DETAILED DFSCRIPTION
OF UNITS.-SEE GENERALIZED

G EO LOG;C COLUM N

ENG FORMA13 -,-USEIIN R -BOLT PROJECT 11,OLE NO

MAR 71 83 PEVOSEIINAROBLTE50

(TRANSLUJCENT)



HoleNme. 51
DI-0VIsIoN INSTALLATION SHEET

DRILLING LOG SOUTHWESTERN LITTLE ROCK DISTRICT oFo 2 SHEETS

1. PROJECT 
10. SIZE AND TY E aFBT XCONWAY WATER SUPPLY 11. DATUM FOA LVTO SUON (TaM - ML)

2. LOCATINj;.TI.r87 MSL
8+70 12MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY FAILING 1500
U. S. Corps of Engi neer,, 13. TOTAL MO OF OVER. IGSUE UNOISTURGED

4. HOLE NO. (A. .h- ,.W .Ig titt..' BURDEN SAMPLES TAKEN 2

S. NAME OF DRILLER 14 TOTAL N4UMBER CORE BOXES 7
WOOD 15 LEV ATION GROUND WATER 315.4

6. DIRECTION OF HOLE STAATED ICOMPLETCD

LVIERTICAL =INCLINEO ._____ DEQ. FROM ERT. ISDT OE11/8/78 411/13/78

7. THICKNESS OF OVERBURDEN 5.0 17. ELEVATION TOP OF HOLE 358.5
IL TOTAL CORE RECOVERY FOR BORING 970 DEPTH DRILLED INTO ROCK 105.0 41.SGAUEOF INSPECTOR R ER

9. TOTAL DEPTH OF HOLE 110.0 1 __. SIGNATURE___R.__PERRY

EEAINCLASSIFICATION OF MATERIALS %CORE BOX OR REMARKS
EEAINDEPTH LEGEND (Dea..iptioro RECO V- S AMPLE (DIII'r, -1., 1..., dptA pfERY NO It?.ng *1.,f.gRIrisi

a___ b c j f

OVERBURDEN % (RQD)

353.5 ___TOP OF ROCK BEGIN CORING
353OjUNIT 10 92

1SANDSTONE, HO (36)
-7-- WAUNIT 11 93
~I8OKE (0) 1

340.2 SHALE, SOY 8
FIRM 2= MOD HO TO HO (20
ROCK 1007-J 0.0 CF>'A @ 16 PSI

3rUNIT 2 (67)

FRC100 2 -2.24 CFN @ 16 PSI
-VERT FRACS
-BROKEN (40)
C. L LOST

40= VERT FRACS,BROKEN 62 WATER
C L.. O r RETURN

~7J7~3RACS,BROKEN 1 .4 CFM 330 PS I

W. T. 4 3. 17
5SHALE, SLY (62 7--3/

HO TO MOD HO 100

0. 0 CFM @ 30 PSI

6CL~ (96~

-FRAC 100 0.64 CFM @ 30 FSI

ENG FORM 18 36 PREVIOUS EDITIONS ARE OBSOLETE 1PROEC ROL 1N

MAR 71L5



Hole No. 51
CIIINISTALLATIO14 SHEET2

DRILLIG LOGTHWESIN -LITTLE ROCK DISTRICT OF HET

ELVTO ET EED CLASSIFICAT ION Of MATERIALS % CORE fOX OR REMARKS
ELEVATIN DEPTHLEGEND(D... 0 ,ptj- RECOV- SAMPLE (D,dII,,j t_. -..~.I.*dpAo

ERY NO ' *I . .. d.f ptn

a b c d g

-7 ' 7- o'Tdi (96)
70

100
-0.0 CFM @ 30 PSI

UNIT 135
80 (100)

100
-SHALE, SOY 0.0 CFM @30 PSi

HD TO MOD HD

9 0 (100) 6
100

FRAC. C04C77,

0.0 CFM @30 PSI

UNIT 14 (98)

100
SHALE, SDY10

HO O MO ~0.0 CFM @30 PSI

248.5 11 (100)

BOTTOM OF HOLE
110.01

12 NOTE:

FOR DETAILED DESCRIPTION

OF UNITS -SEE GENERALIZED

GEOLOGIC COLU MN

056
ENG FORM 18365

'TRANVSIUCE.Vr)



Male Me. 52
DRILLING LOG IDISOTWSTR ITLE ROCK DISTRICT DoNEE 2S$EETS

1. PROECTI1 SIZE AND TYPE OF SIT NXL
CONWAY WATER SUPPLY 'II. DATUM FORELETVIOh SHOWN (770m - AL)

2. LOTO .dfajqftW MSL
35 12 MANUFACTURER'S DESIGNATION OF DRILL

I. DRILLING AGENCY 1 500
CORPS OF ENITNFFRS - 1. TOTAL NO0, OF OVER. DISTUROED UNDIST RSec
4.HL O A. 1.- di, . .d I121.! BURDEN SAMPLES TAKEN

52 ,.-- 2-
5. NME f DILLE 52-I1 TOTAL NUMBER CORE BOXES 7

NASH IS. ELEVATION GROUND WATER 285. 1
6. DIRECTION OF HOEIDAEHOLE STARTED lCO-~PIE'rCD

Z VR TIC A =ICLINED _______DG. PRO. ERT, DTEML 11-8-78 11 14-78

7 THICKNESS OF OVERBURDEN 4.07EEAIN O VML 305.3
B DPTHDRILEDINT ROK 9 ISTOTL-CRE RECOVERY FOR BORING 99

9 DETH RILLD ITO RCK 6.89 SIGNATURE OF INSPECTOR

9 TOTAL DEPTH OF HOLE uu.6 F______ . MIARTIN
EEAINDPCLASSIFICATION OF MATERIALS SCORE BOX OR REMARKS

ELVTO ETH LEGEND0 ID.... iptiI RECOV. S AMPLE (Drill", _a.. -foI-io.. d.pth 0f

ER Y NO t* rI . . i*gI2.C

301 .3 O.B. = BADLY AEA. SHALE
- ___ TOP OF ROCK 1 00BEGIN CORING

300.- _ BR10KEN UNIT 1 0
29 8 . 3T 0.56 CFM @ 2 PSI
FIRM 10CL
ROCK --- BROKEN

Fe STAINS :23

WATER
20 S~HALE, SDY 17PI.Tv

3 Ld 17C PS 1

30 (9
100

IC 0.0 CFM @ 26 PSI

SHALE, SOY 3 -0.0 CFM @ 30 PSI
HD TO MOD HD 100

50(100) 50%_

UNIT 14 1023 F WATER
100 RETUR'

@ 30 PSI

=7 L FRAC SHALE, SDY (0

ENG FORM 18 36 -EosEIINAROBLTEPROJECT HOLE No
MAR 71 PRVOSEIIN R BOEE52

1TM AN fSLU C EN



HoeN.52
-- I VI $1ON11STALLATIlON IS,4EET

DRILLING LOG I SOUTHWv ESTERN LITTLE ROCK DISTRICT lo2SHEETS
CLASSIFICATI'ON OF MATERIALS % CORE IBOX OR REMARKS

ELEVATION DEPT.I LEGEND REC 0V- ISAMPL.E (O;IIl.j I~*, _e. 1-... dopfh 01
ER No tn.*o., ancnI

2.42 CFM @ 30 PSI

70 -FRAC UNIT 15 (97) N
WATERSHALE, SDY 100 5 ETR

HD TO MOD HD F OcETUR

223.3 -
-~UNIT 16 (100O)

C.L.

SOFT 90

-- SHALE, MOD6 1.3C 0PI
90 -S I LSTS HO TO HO (57)

204.5 101 iii-1__ __1.8C~' 0P
50OTTC4 OF -3ZE

NOTE,

FOR DETAILED DESCRIPTION

12n GEOLOGIC COLUMN

1PROJECT OEi8
ENG FORM 18 36 PFIEVIOUS EDITIONS ARE OBSOLETErLEN

MAP It

'TRANSLUCFNrl



Male No. 5

DRILIN LO SUTHESTRNLIT-'> ROCK DISTRICT T'2SHEETS
I PROJECT 10 Sir' T-FP 2' e~ N XL

CONWAY WATER SUPPLY 7F- A - -- R f
7  

-N-Sow m TAf - MSL)

2. LOCATION fC.d-.. ., SI.pI-.) MSL
IN 1+10 E 1 ?+30 12 MANUIFAC- uR 1ESIGNATION OF DRILL

V DRILL.ING AGENCY FI',Sin
U. S. Corps of Enqineers 13 TOTAL NO. OFOE.1500UGE 0STRE

4. HOLE NO (A& .h-. arm fr i sle BII.URDEN SAMPLES TKN 6

S, NAME OF DRILLER 1 OA UBRCR OE

NASH ___ELEATIONGROUNWATE_279.

6, DIRECTION OF "OLE 6C HOE-IDOe TD

7 ~ ~ ~ ~ ~ ~ ______ THCK ES OFO OV R U4EN 1E 7 EL V TO T POVO 8 .

It DEPT" OPRLED %TO POCK . OR E.FTFR.IG9

II TOTAL DEPT. OF -OLE 913E NRI
I CASSFIATIN F MTE,&~5 CORE Box OR REMARKS

ELEVAT ION 1EPT.I LEGEND LSFIAI O OF MAEERIAL SA PL IDr,11* I_*. "t , I..., depth .

ERY No -theisril. etc-, If -&-natcarm)

(RQOW L

OVERBURDEN 1--7

265.0

264.71_ TOP OF ROCK BEGIN CORIN!,G

2O-.7~l2~AC.UN IT 131 97
T-6 jO.O M!~ 10 PSI

~~0C~ SHALE. S5Y10
HO to V00 HO I00

JTS,CAkCTr (83

30 z __

1,30 .74 F111 19 PSI
I SHALE, SOY (98)

40 ?~-

100
__ __ __ __0. 48 CF',.' 0 30 P T

UN IT 15 (96)
50 SHALL, OY

HO TO "(00 HOD
100 1.46 CF'1 2 30 PSI

- ," JIT 16 (93) 3
SH.1LE, 1100

6 f=I T HOi TO H? 7-

ENG FORM i836 REVIOUSI EDITIONS ARE DBSDLE E PR1OJECTOLNo5

TRANSLIVCFNr'



OIVISION INSTALLATION SHEET

DRILLING LOG SOUTHWESTERN LITTLE ROCK DISTRICT 2T SNEETS
CLASSIFICATION OF MATERIALS S CORE BOX OR REMARKS

ELEVATION DEPTH LEGEND (A..ctptlo.,) RECOV SAMPLE i  ODrIIln* 10(f. ,w*l Io*, dfph o_
D RY NO I . 1tIg , *o-. I .

-7 ;-RAC
o 4 f II-

UNIT 16
70_- _ (contd) (79) 4

Z SILTSTS 0085)
100

]-BROKEN

SIL
T
STS (72) 5

S-ISLTST 100 1.54 CFJ 3 30 PS -

191.2 (94) 6

-4 BOTTOM! OF HOLE
- 91

10 0 NOTE

FOR DETAILED DESCRIPTION

OF UNITS SEE GENERALIZED

GEOLOGIC COLUMN

I

1 2

060
MAPFOR 713 36 PEvIIOUS EDITIONS ARE OBSOLETE 53OFC O.EN

-=53

MAP--

'rR v --FN



9

Hole No. 54
SDIVISON I INSTALLATION 7

s
h

E E
r

DRILLING LOG SOUTHWESTERN LITTLE ROCK DISTRICT OF 2 SHEETS
i PROJECT tIC ZIE AND TYPE OF BIT I4XL

CO.HAY WATER SUPPLY 1 0 A-U WR FTA I N AH W h-R-- M SL)

LOCATION °S

NI+12 MUFACTURES DESIGNATION OF DRILL

3. DRILLNGAGENCY FAILING 1500
CORPS OF E:NGINEERS 13. TOTAL NO OF OVER-

4, HOLE NO (A. . - -0 d. if/r..I BURDEN SAMPLES TAICEN 7 -.,., 1. n.,, _________4_______________________
. IAM OF DL 

14 TOTAL NUMBER CORE BOXES 4
,' WOOD 1,. ELEVATION GROUND *ATER 279. 3

6 DIRECTION OF HOLE DAHaRPIED !CO.PLETEO

.. ...... O........ EG-0... E' A 10-26-78 10-31-7S

THICKNESS OF OVERBURDEN C) 17 ELEVATION TOR OF HOLE 8:.5

IS TOTAL CORE RECOVERY FOR BORING 99
DEPTH DIP4LLED INTO SOCK DD. ;9 SIGNATURE OF INSPECTOR

9, TOTAL DEPTH OF HOLE 76. 7 E •_.. .... _'_ _R_ I ,:

ELEVATION~ DOS EE~ LASFCAIN F AEIL 01E aO c1x REMARKS
EL~v DEPTH .LA IF CATO OFT ERAL RECOV. SAMPL E (DOItiH. I,, . -1.1 1-.. d.plh p1ATON LGED O**.lPItl)f' FRY I NO . rfr 4j *Ic., It *,4ntIcpen

o b c E4 Yl No gh11, f.9 fc

\7.L. 6.2

10-30-72

_q

____T: ,) OF R0O 0 BEGI, CO

75:

-. , ' U L,.L K )i 1

-~F FRA

4 1 S-Y 3 9
-- SHL, SY

51HID 2 TO AGOU' 20 -

-T11

L7. E_ TO .'

4_ 1_- 10 77 ,' IJ -

2 1,

ENG FORM 1836 P-, U EDTIONS ARF OSSOLIE pI
m j F "

MAP 7!

TPA.*VIL CFVT



-A30 646 ARKANSAS RIER AND RIBAAIES ARKANSAS AND OKLAHOMA
OAD SUCK E OCK A ENGINEER DISTRICT LITTLE

ROCK ARK R LCRTCHE E JUAN B
UNCLASSIFIED F/G 13/13 NL

m-, hmi--EEm,
momhhmmhhmml
EEmhhhohmhmhEImIEEIIEEIIIIE~hhEEhh~hhEfllffflll N



I. 2.8122

1.25 11111 1.4 11-6.~..

MICROCOPY RESOLUTION TEST CHART
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1

: 

IINI Ak.L~rl 
Hle, e. 54

oRILLIMG LOG SOUTHWESTERN LITTLE ROCK DISTR ., 2 *,,uv

CL.ASSIFICATION 07MTIL5ECV AiM. (b,ilift time. usef .0*0. duph .1

ELEVATION OEPT" LEa=TGEMO (D INJ IAL CRY NO. W5Mttjfa . it eipnficlw

UNIT 
16

CAT (CONT) 73
70 --- 1 -1.94 CFM @70-95 4 30 PSI 25%

100 WATER -
20.9 - -SILTST 100) RETRN

-0.9 -
BOTOMOUF HOLE

0o 
76.7'

NOTE:

FOR DETAILED DESCRIPTION

OF UNITS - SEE GENERALIZED
GEOLOGIC COLUMN

0

062

1N FOltm 18 36 pRv OUS EDITIONS ARE oS.OL-TE4
MAR 71 

54
_(TRANSLUCEN'7



TOV151INSTALLATION 
mot Sme5

_RLIGLG ISUHETR LITTLE ROCK DISTRC T or2 SHIRTS

I.TOETCONWAY WATER SUPPLY Ia. sizeUM FORELVAIO orbd (73w 

2. LCA CMSL
N 12. MANUFACTURER'S DESIGNATION OF DRILL

ORPSL OF AENGINER FAILING 1500
___________OF ___ENGINEERS ______ 13._ TOTAL 140. OF OVER- ~SU3D NITRE

4.HOE O.(A at-andrwsd de URDEN SAMPLES TAKEN 7-

SNAME OF DRILLER IS. TOTAL NUMSER CORE BOXES 4
WOOD 15. ELEVATION GROUND WATER 279.0

S. DIRECTION OP OE S DATE HOE SARTED IcOMPL evED

jMV61ITICL. 0NCLAIED cs.OATMENRY. 10-31-78 :11-2-78

7. THICKNESS OP OVERBURDEN 2. -17. ELEVATION TOP Of HOLE 286.3
1S. TOTAL CORE RECOVERY FOR GORSING 99

4. DEPTH DRILLED INTO ROCK 57. 1 1S. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH Of MOLE 78.6 R.__PERRY
CLSSFIATONOFMAERAL ~ CORE sox OR REMARKS

ELEVATION DEPTH LEGEND CLASIFCINOERIAL REO- SAMPL (bailrn. CAM, 1 .. MAERY NO., inajE..&i 8#0wleu
_ _ _ b c I

%
OVERBURDEN (RQD)

WL. 7.3'Z

10-

264.8
20- TOP OF ROCK _BEGIN BORING

264.3 CL.UNIT 13 99
FIRM

ROC - HALISO ;9 CFM @ 12 PSI

30HO TO MOD HO (58) 1

100
-.0 CFM @ 20 PSI Z

UNIT 14

4 (97)

SHALESDY 100
-HD TO MOD HO 2 -0.0 CFM @ 28 PSI

(100)
50.--___ 100

-0.0 CFM @ 30 PSI
SHALEIS DY
HO TO MOD HO (100)

* 1000.0 CFM @ 30 P

223.9 6 ilii(91)J6
UNIT EC 16u 100 4

ENG FOEM 18 36 PREVIOUS EDITIONS ARE OBSOLE9-rTE RJC HL

MAR71 ~ (TRANSLUCENT 5



Nole No. 55
mv- - INSTALIOU

DRILLGLOG SOUTHWESTERN LITTLE ROCK DISTRICT oF? smgs
A,,UM LEGE ND CLASSIFICATION OF MATEWIALS , CONE OX OZMAKS

RRE C O V - S A M P L E *fw A 0 0 86 o h 0 9
ftily is. s a.. ip eigd ow.

_____ b cd

- T UNIT 16 0.84 CFM @ 30 PSI
(CONT)

70 ----

SHALE ,MOD 100
HO TO HD -.0 CFM @ 30 PSI

8- BOTTOM OF HOLE
78.6'

90-- NOTE:

I FOR DETAILED DESCRIPTION

OF UNITS -SEE GENERALIZED
GEOLOGIC COLUMN

eZ

064
EMC FORM IS 36 POvEoMS ToS Aft oe.r-. ,F'R@JECT VI. no.

W 'AR 7, rhWASSLARE 55I (TRAINSLUCENM)

" _ __Idblrn I " •.#_.



T 71= MSTALLATION 11-1T I
DRILLING LOG ISOUTHWESTERN LITTLE ROCK DISTBflT lop 1 - mau.Ts

1. P* ECT10. Silt AND TYPE Do' wT NX
,,. Jnwga Su p I 1. DATUM FOR ELEVATION SHOWN fTBMF or AUL

2. LC IF 1100. "Wsp)MS L
N 1+5 E 6+80 12. MANUFACTURIER'S DESIGNATION OF DRILL

Cor aucyFailing 1500
________________________ of 1. TOTAL NO. Of OVER- ImsTuncoED uNDiviTuftelt

4. MOLE NO. CA *hw oni - 42.w0. aii SUROEN SAMPLES TAKEN -2

5. AMEOP RULE14. TOTAL HNGER CoRe GOXIE 3
WOOD 15. ELEVATION GROUND WATER 285.9

6.iicro IETo, O&. OLEDTEHLI STARTWD 3 COMPLETED

qVERTICAL QIN1CLINED DUCol. FROM Va"T. IDTEML 3-23-79 3-26-79
7. TICKESS F OERBUDEN 3.017. ELEVATION TOP OF MOLE 298.6
7. HICNES OFOVEUUREN 18I. TOTAL. CORE RECOVERY FOR BORING 98

8. DEPTH DRILLED INTO ROCK 3A 2it. SIGNATURE OF ISPIECTOR

9. TOTAL DEPTH Of MOLE 37.2 ___ R. PERRY
ELEVATION DET EED CLASSI FIC(ATISON Of MATERIALS SCoke XO REMARKS

DET REED rftmCOV- SAMPLE (Drooinrg fine, ooloIlos. d.A ofany MO. .oodagw .15.. It .lj..ticaE

s___OB T. ..
2a4 9-LC TOP OF ROCK (RQO) BEGIN CORING

BADLY (0)
10 --- WEA 94

SHALE, SDY 1 W. L. 12.7'
FIRM HO TO MOD HD 100 3-26-79

ROCKo

2 0100
-(30) -0.0 CFM @ 15 PSI

UNIT 13 10 2

00)
3 Q= -. SHALE, SOY r Z

HO TO OO HO.0 CFM @ 26 PSI
100) 3

261.4 -~

BOTTOM OF HOLE
4 37.2'

NOTE:

FOR DETAILED DESCRIPTIONZ
50- OF UNITS - SEE GENERALIZED

- GEOLOGIC COLUMN

06
6 065

IGFORM 18 36 PRVOU DITIONS ARE 01160LE1Tt.JE

MAP 7 1 (TRANSLUC91cM 5



____________Hole Me. 57
DVISIO INSTALLATION IS9XT

DRILLING -LOGlHWRQ 'I TTI F ROCK I TRTF o' HE
1. PROJWCT 10. SIZE ANID TYPE OF MT? 'NL

CONWAY WATER SUPPLY II AU LEVATION SHOWN (YOURw L)

2. LOCATO frwrj4 $4dw MSL
N0+28 12. MANUPACTURER'S DESIGNATION OF DRILL

S. DRILLING AGENCY AINU. S. CORPS OF ENGINEERS 13. TOTN V .OO UNDISTURBED
H. OLE NO. (A@ .1w.,. an dr~ fiflo! BURDEN SAM1PLES TAKEN 2-

S. NARIE F RILIEN14. TOTAL NUMBER CORE BOXES 5
WOOS1. ELEVATION GROUND WATER 278. 3

a. DIRECTION OP HOE1.DT OLE I 3-2779 328-7

7. TICKESSOF OERBRDE 2A17. ELEVATION TOP OF HOLE 315.6
THICNES OP VERUKOE 2.is. TOTAL CORE RECOVERY POK SOKNG~ 95

S. DEPTH DRILLED INTO ROCK 74. ......... SIGNATURE OP INSPECTOR

S. TOTAL OEPTN4 OP M4OLE 77.0 R ER
CLASSIPICATION OP MATERIALS CRUOORREMARKS

ELEVATION DEPTN LEGEND RECOV.pivi SAPLE (ldija~.wIe.dm.
ERY NO. wedafR .Ic.. of SI&OticauU

312.7 TOP OF WEA SH RD (RQD)BEGIN CORING

311.1 ADLY WEA UI 12 65
77=1 (0)

304.0 10 (0

ROC CL88 1

297.3 (0)
TIF 2SHALE, SOY Z

ROC K HD TO MOD HD . F @1 S

-.0 CFM @ 27 PSI

(37
(10

100.0 CFM @ 30 PSI

UNIT 14(100)8079

6SHALE, SOY3

HOTOM-0H0 10 .CFM @30OPSI

ENGI FO" 1836 PEISEDTOSAEoLT PROJECT

INAN 71 (TRANSLUCENT) 5



"*1*e14. 57
DRIVLIMILO IUUTALLATION59T2
DuLN 0 jSOUTHWESTERN LITL R KDSTRICT lo 2 ily

ELIVAT#ON 0EPTH LEGENDa CLAUIVICATI@N OF ISA~TRIALS % CORE sox oft Ptg#AARK

b difo& tmdama

UNIT 14
(cont)4

80--- HO TO MOD HD 7.

NOTE:

FOR DETAILED DESCRIPTION
OF UNITS.- SEE GENERALIZED
GEOLOGIC COLUMN

Iz

07-

INC ORN18 3 PNV~OtS EST'OS AE @~LET

MAN?? 15

VVRAMSVCEJV



mole. me. 59
I.INSALAIN SN'"t

DULLING LOG DSOUTHWESTERN LITTLE ROCK DISTRICT low2 SHEETS
1. PROJOT to. Sizce~ A 'vp OFP TNxL RCKfI

CONWAY WATER SUPPLY Ep AUMFREEVTO MOT(U

LOC AT ION fCwdb..e.. . Station MSL
N 0+60 E 18+60 12. MANUFACTURER'S DESIGNATION Of DRILL

2DRILLING AGENCY FIIG10U.S. CORPS OF ENGINEERS 13. FOALNG OF1500 ITUeto UCSTR
4. MOLE NO. (A@ .im. an *.awba gillt I URDEN SAMPLES TAKEN! - . -

SNAME OF DRILLER 14. TOTAL NUM9ER COME BOXES 6
WOOD I. ELEVATION GROUND WATER 3f

S. DIRECTION OF MOLE ISTARTED ICOMPLETED
QVERTICAL CINCLINED 096____ DS FROM VENT. IS. DATE HOLE i3-29-79 4-3-79

7. TICKESS F OERGUDEN 1.517. ELEVATION TOP Of HOLE 338. 6
S. DEPTH DRILLED INTO ROCK 83. IS. TOTAL COME RECOVERY FoRt SORING 95

03 * U19. SIGNATURE OF INSPECTOR

S. TOTAL DEPTH OF HOLE 84.5 R. PERRY
ELVTO ET EED CLASSIFICATION6. OFMTRIL CORE sox ORt REMARKS

ELEVATION'C DEPTHRAL LEGEN (DjECOV- SAMPLE (D~i..4t. mwet 166. 46lV NO. io aM t.. of eligIeM

b y I I

*j.I ~ .TPO BEGIN CORING

r g, SANDSTONE, HD (70)f ROCK BIT

1RES CLAY

SHALE, SOY (0

317.2 (0) WI

FIRM
ROCK K2)

0.12 CFM @ 27 PSI
SHALE, SOY (63) WL 70
HO TO MOD HDW.L370

4-3-7 9

00. C. (51 30 PS

UNIT 13

Z -~0.0 CFM @ 30 PSI
SHALE, SOY4
HD TO MOD HO (19)0 8

PROICNO "a NO."0C POUM 18 36 PREVIOUS EDITIONS AMR OSSOLETE.
MAR It frRANSLUCEM" 5

-- _ _ _ _ _ _ _ _?T



DRILIIGLO SUTWESTERN I LITTLE RCK DTICT lor . HCTS

D9~ EED CLAISIPICATION Of MATERAIALS so CR on REMARKS
ELEVATION DET LEED(I~i. EO-SAMPLE (D=gIt.l.. -a- lo. ~i

6 b __ _ _ _ _ _ _ _ _ _

UNIT 14 100 0.8CM@3 S
V *J ERT FRAC (cont) (87)8 CF53 S

70 (7

-- UITT~1000.0 CFM @ 30 PSI

80-_ SHALE, SOY (77) z
HD TO MOD HD 6

BOTTOM OF HOLE
84.5'

90

NOTE:

FOR DETAILED DESCRIPTION :
OF UNITS - SEE GENERALIZED
GEOLOGIC COLUMN

0z

069
PROJECT "OLE Ha.

MA FRM 18 36 PREVIOUs EDITIONS ARE OSOLCTC.
MAR7 f7RNSLUEN"59

J____________________________



DRLIGLG SOUTHWESTERN LTTLE R, CK DISTRICTOFISET
1. PROJECT 0SIEADTPEOBTNL

CONWAY WATER SUPPLY I HW TI rYN
2LOCATIONH (Coordb,..etorSItibp.J

N 1 +Of F 1 Q+nnf -2. MANUFACTURER'S DESIGNATIO OFI DRILL
S. DRILLING AGENCY AINAinU. S. CORPS OF ENGINEERS 13. TOTAL NO. Of OVER. O1STU SILO jUNCISTUKUUO
IS. HOLE NO. (As ahmoir 4a dte ~ tditle! BUDE SAPE -9

mmd HIS "mbeg 60 UUDNSMLE AE

NAM OFDRILER14. TOTAL NUNSER CORE 8GEES

WOOD 15. ELEVATION GROUND WATER 342 .1
4. DIRECTION OF MOLE I3YAsrTa IC@MPLEEO

IS. DATE MOLIE
9_RTCL__C___ 19.FRM I__ 4-4-79 4-5-79

7. TICKESS F OER§UOCM17. ELEVATION TOP Of MOLE 347. 5
7.THCKES O OERUREN 4. 8 Is. TOTAL CORE RECOVERY FOR DORING 87 %

S. DEPTH DRILLED INTO ROCK 46. 2 19. SIGNATURE OF INSPECTOR

S. TOTAL DEPTH OF HOLE 51 .0 S. HARTUNG
CLVTO ET 6XO CLASSIFICATION Of MAEIL CORE max oRt REMARKS

ELEVATIOTEIAL OT E.M RecoV. SAMPLE ID r. tN.n.~ mter fees. dook of
ERy NO. ringuda. eli.. it e4uicdUM)sn

a h O-B. % _____________

342.7 TOP OF ROCK (RQD) BEGIN CORING
BADLY WEA UNIT 10 oWL 54

337.7 CL (0) 4b/
335.6 0 1,LSANDSTONE, HD

CL ~87
2 0 .L..BADLY WEA (0)

60
322.6SHALE, SOY

FRC MOD HD TO HO

L (0)
UNT 2 94 2 -0.0 CFM @ 25 PSI

40- (23)
CL SHALE, SOY

_4--HO TO MOO HO 99 -.75 CFM @ 30 PSI

3

296.5 50 -. (4
BOTTOM OFHLE

51.0'

S NOTE:

60 FOR DETAILED DESCRIPITION
60 OF UNITS - SEE GENERALIZED

GEOLOGIC COLUMN07

7 ugG PREVI 6 c.OUSEITIONS ARE O"OLETE.PRJC MOEN
MAR (RANSLUCENT) 60



DRILLING LOG ISOUTHWESTERN LITTLE ROCK DISTRICT 1'4W SNEETS

'17-PNQ~r.T 1. sia "a~ TYP p ai ty
CONWAY WATER SUPPLY il AU ON ELEVATION SHOWN TrNw XUJ

L LOATIO SemssoMSL
N________________________ MC IM 2. MANUFACTURC"NS OCSIGNATION Of opILL

U . S. CORPS OF ENGINEERS FAILING 1500 ~ ITRE
ISlOTAL NO0. Of OVER- 0IM6 D.STUNSEOMI

m4 HOENA. , a, *gwo IeeI BUROEN SAMPLIES TAKEN s 2
NAME r DRILS" I TOTAL NUU@EN CONE SOXES

WODS6 ELEVATION GROUND WATER 142-9

_________L ISOATEHOLEe 000 VAT 1-.12-79 1-19-79
7. THICKNESS or OVERDUROEN 4.4 17. ELEVATION TOP OF "OLE 351 .5

S.0- fETfRLE IT OK5. TOTAL CONE RECOVERY FON SORIHO 9
I9. SIGNATUNE OF INSPECTOR

I. TOTAL DEPTH Of HOLE 141 .9 R.______________
ELEVATION DEPTH4 LEGND CLASSIFICATION Or MATERIALS s comE sox optEMR

RE4fp~ COV. SAMPLE (lkdghn ' . .. ~Im.

6347.1 TOP OF ROCK (QD BGNCRING z
C.LUNIT 10 61

-SAIDLY WEA (0)

1 0 C.L.
SANDSTONE, HO 5 1-16-79

336.3(30)
336. CLUNIT 11 14

331 .8 ADLY WEA

FIRM 2(7)
ROCK

SHALE, SDY 960CF 1 S
HO TO MOO HOD. F @1 S

C.L

30: (70)7

UNIT 12 100
2 -. 0OCFM @28 PSI

4 (14)

00

-.0 CF1 @ 30 PSI
(23)

50 -- SHALE, SOY 3 Z
HO TO MOO HO

100
-0.0 CFM @ 30 PSI

60(0) 071.
10 4 0.0OCFM @ 30PSI

MAR FOI1 36 PREtVIOUS EOITIONS ARE 06101 "It. ~HLO
(TRAAISLUCKN" 61



DRILLING, LOG Dw LITTLE ROCK DISTRICT smz SEE.DRILING OG jSOUTHWESTER JINE

ELVTOIET E CLASSIFICATION OF MATERIALS 16 CONK sox OR REMARKS
ELVTO ET EEN01 (D.wotd*W1  RECOY SAMPL ws.aiMnM reg fo.e. dept offc~

707

SHALE, SOY
HD TO OD HD0.0 CFM @ 30 PSI

CL (92)

100
UNIT 14 -1.8 CFM @ 30 PSI

900

6 -0.0 CFM @ 30 PSI Z
SHALE, SDY (100)
HD TO MOD HO

100

UNI 15
1100

SHALE, SOY -00CM@3 S

12 0-HD TO MOO HD (100)

10QJ -0.0CFM @30 PSI

130-

SHALE,

-SILTST MOD HED TO HD9

BOTTOM OF HOLE
141.*9'

* NOTE:

1 50 ZFOR DETAILED DESCRIPTION
OF UNITS - SEE GENERALIZED0 2
GEOLOGIC COLUMN07

"NC POEtM 18 36 PREVIOUS 904TIO04S ARE OftOLETE. POJECT OLIj (TRANSLUCENT)



mole Me. 62
Do-VISIONl INSTALLATION IHEET

DRILLING LOG ISOUTHWESTERN LITTLE ROCK DISTRICT ov HET
u. PrMOJCCT 

10. SIZE AND TYPE OF SIT SNXLA M J
CONWAY WATER SUPPLY I AU O LVTO HW TM.AL

2. LOCATION (c..db....o ,Sgatii.) MS L
N 2+00 E 22+00 12. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY FIIG10U. S. CORPS OF ENGINEERS F3 OAILN. OFOE-500mag NISUS
4. OLENO.(A .I... a ~ 1111 UIRDEN SAMPLES TAKEN !-

AI~ flI Rib~j622
14. TOTAL NUMBER CORE OZES 2

ILNM FDILR WOOD IS. ELEVATION GROUND WATER -

S. DIRECTION OF HOLE 1STARTEDo I COUP%. TEO
VRTICAL OINCLINED DUG. FROU VERTY AT-OL i7

7. H1KNSSOF VEBUDE 17. ELEVATION TOP OF HOLE 154-1 4
ISTIKES FOERUDN1. TOTAL CORE RECOVERY FOR BORING 87

8m DEPTH DRILLED INTO ROCK 35.5 It. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 41 .0 R. PERRY
CLASSIFICATION OF MATERIALS % CORE BOX OR REMARKS

ELEVATIONd DEPTH LEGEND (D.,~gjRECOV- SAMPLE (Drilirj fn,.. -Ho )*Do, d*PIh of
ERY HO. -aumrin. tf . it sifjfufc.

I. c 0 1 1

0.B.%

S348.6 TOP OF ROCK (RQO) BEGIN CORING
345.9 .. L UNIT 10 63

10 B AOLY WEA
CL (31)

WEA SANDSTONE,
334HO (75) 1

fRESIO CLAY UNIT 11 3
333.8 20- ~ CL (0)

FIRM 00 0.0 CFM @ 18 PSI
ROCK -- BROKEN

SHALE, SOY
MOD HO TO 1O 46

UNIT 3010 2 -0.0 CFM @ 25 PSI
-JT UI 2 (1

SHALE, SOY

BROKEN HTO MOD HD
313.1 40 --- z' BROKEN ______ 77 _______

BOTTOM OF HOLE
41.01

50 NOTE:

FOR DETAILED DESCRIPTION
OF UNITS m SEE GENERALIZED

GEOLOGIC COLUMN

*60 073 a

ENG FOM1836 PREVIOUS EDITIONS ARE OBSOLETE POETHOLENO

MARt 62
(TRANSLUCENT)

wl.,



63

D.LLOAIONG LOG.h.e. ,,SO'TWETR INTLLTONLTLERCKDSTIY.0Fl H

4. PMOLEC NO. SIZEi AURDE SAMPESO BTE 2-

.2 W Y W OOER SUPEEATOPLONDYTE
2.C DATET HOLE.C. .1 511/79 4/-/7

N 2+60 E 20+5717. ELEVCURRESGATION TOP ODROLI35L.
7. THILICKES F OVRBRDN IS.p TOTA COgieeE RECILIGOBRNG 9

13. TOTAL NEPT OF OVOLE 41TU111* .6 _______

CLSIICTO OFM MAERAL DRILE COOTLNUBRE COE O XE REAK
ELEATON EPH WLGED 5 EL E COV SRUNAMP E R(~I~gI. .wl..dAo

7. T ICKN SSVERBURDUR E N 4 O A C R E O E YFO O I G 9
3.4 DEPT TOPLE OFT ROCK 3661.(INTRQD BEGI CORINGTO

BADL c UfT108

340.4 S-CLwE 61
CL.UNIT 10 8

336.8 20(9)
F IRM 97
ROCK SLESY(5)0.0 CFM @ 17 PSI

MOO HO TO HO
i*: CL. 98 2

0.0 CFM @ 22 PSI
3 - -

UNIT 12 (36)
-7- SHALE, SDY

HD TO MOD HO 100
(35) 0.0 CFM @ 30 PSI

314.8 4 7 7

BOTTOM OF HOLE
41.6'

Sz
NOTE:

FOR DETAILED DESCRIPTION

OF UNITS - SEE GENERALIZEDSz
GEOLOGIC COLUMN

6- -07

ENG FORM 18 36 PRVOSEIIN R BOEEPROJECT EM

MAR 71 RVOSDTOSAE3OEEj 63
'TRANsLUcEvfl



mole.me. 64
-P-1131004 INSTLLATIO N SHEET 1

DRILLING LOG I OUTHWESTERN LITTLE ROCK DISTRICT 10-1 1 SiT

I. PROJECT 1O. SIZE AND TYPE OF WIT IIAL
CONWAY WATER SUPPLY it AUN EZLEVATION SHOWN (79M G, AL)

2. LOYTHM.ere e, Se
i3+eu~ + 1512. MANUFACTURER'S DESIGNATION OF DRILL

2. 0OR I? AG:jxp fEniees,. OA FAILING 1500
____________ of__ Engineers___13.__TOTAL_ NO. Of OVER- I 04SURS16D UNDISTURBED

4. HOLE NO. (A. he". .en *dr n lilts! BURDEN SAMPLES TAKEN;

L. TOALEPT O~F LE 38. TOA.NME CMOE

CLASIS.IELEATION OFGTRIL ORE UND OARR A S
ELEVARETION OEPT4OLEG D (D.CIp.. DA EOV.LE !STARTED , c. t o... aTDpt.

QaVETICL C#NEINY NO.. FRO VCT 41117 4/1117CD )

THCNS F OVERBURDEN 07/LVTO TPO OE374
TOP OFTA ROCK REC R BEBRIGI CORIN

4. DEPH DRILED ITO ROKUNIT 10 100TUEOFISPCO

SANDSTONE, HDN8

SIWEA
CLUNIT 10 1 1

OD HO SADTOE HD (71)

C..UNIT 12 (6) 2 .0C1L~2 S

ROCK ~~~SHALE, SDY 00CM@1 S
MOD TODMOD HD (1

38.8

UNI 1NT2 SE -0ENERAL@IZEDS

GEOLOGI COLUM

SHALE, SD
MAR71 36 REVOUSEDIIONHA D TUOE MODEC HDE O

NG.L (63)1 6
318.6SL9/ 3T



Now.me. 65
oT-i-v5 lst INSTALLATION I SEE

DRILLING LOG ISOUTHWESTERN LITTLE ROCK DISTRICT SHEETS~
1. PROJECT 10. SIZE AND TYPE OF BIr NXL

CONWAY WATER SUPPLY II AJMFREEVAYRTO HOWN (7V .AIW

2LOCATION4 (C-,d.. .,S~~ MS L
N 2+5214 E 160+8 12. MANUFACTURIER'S DESIGNATION OF [RILL

. DLN AECYRSO ~tTFR FAILING 1500
Us SLLN AECORP OFEGIERS. TOTAL NO. OFOVIEN IOIVRE

4. HOLE NO. (A. .h..- eRdawi tile! BURDEN SAMPLES TAKEN -

L AM O RILLERb 65 24. TOTAL NUMBER -CORE BOXES 4
WOOD 1S. ELEVATION GROUND WATER 301.2

4. OIRIECTION OF HOLE ISTARTED ICOMPLETED

MVRTICAL CINCLINEO ______ DEG. FROM VENT. 19. DATE NOLE' _ 11 -28-78 i11 -29-78
7. THICKNESS Of OVERBWURDEN .V5 17. ELEVATION TOP OF HOLE 318.5

S8. TOTAL CORE RECOVERY FON GORING 96
0. DEPTH DRILLED INTO ROCK 58.6 IS INTR O NPCO

9. TOTAL DEPTH OF MOLE 59.1SGAUEOINPCR R. PERRY
ELVAIN EPHCLASSIFICATION OF MATERIALS % CORE BOX ON REMARKS

LEGVANDON DEPTH pEGCJ RECOV. SAMPLE (DriligIW. ter I*"... depiA of(Dscipgat)No. wasetwein& *tc.. it .it,.ificaOMI

aI b___I___I..______I0
CL NIr2 68 fBEGIN CORING

W.L. 8713

11/29/7

1.46 CFM @ 0 PSI

IT10

OF ~ ~ ~ ~ ~ W UNTLSEGNRLZD5 . 1 7 37

_P EA 11/29/78II
20 OM183 RVOU DTOS R SOET OEH

MA(47) j6



Dlvi iONINSTALLATION 10H3T

- DRILL11NG LOG SOUTHWESTERN LITTLE ROCK DISTRICT JOV2 SEETS
1. iPROJIECT 10j. SIZE AND TYP" OF BIT NXL

COW.AY WATFR SUPPLY 11. DATUM FOR ECEVATION SHOWN (7WX Aw1L
2LOCATION (Ccor.w.e.,Im) MSLSTA 6+25 ON DIKE CENTERLINE 12 MANUFACTURIER'S DESIGNATION OF DRILL

S. DRIIHGRNCS OF ENGINEERS FAILING 1500 NITUE

4L HOE 90.(Ag emorg n c~a*,, tjo!I1. TOTAL NO. OP OVER. 016yumsec rcaDs a
4. HLE O. (. o....a, tjg. U140EN SAMPLES TAKEN

an~ dl moo nbe 103
L. NAME OP DRILL.ER Ii. TOTAL NUMBER CORE BOES

WOOD IS.ELEVATION GROUND WATER 312.8
6. DIRECTION OP HOt.E 1RE CNIEE

~VERTICAL CINCLIED ______DUG. PROM Vg, IS. DATE HOLE 1-77 -97

7. THICKNESS OF OVERBURDEN 17 I. ELEVATION TOP oP HOLE 331 .7
0. DEPTH DRILLED INTO ROCK 93.0 1.TTLCM EOEYFo 0tm;9 ---
S. TOTAL DEPTH Of HOLE 0.4 It. SIGNATURE OP INSPECTOR R. PERRY
ELEVATION DEPTH LEGEND CLASSIFICATION Or MATERIALS % CORE SO RREMARKS

(Dsrpto)RECOV -SAMPLE (Drilling fibne, In-.dph.CRY NO .mh It i lJ.'ie

OVERBURDEN

32.2 TOP OF ROCK ___ __RFGTN CORINGl

10o - WEA UNIT 13

51. WEA

316.4 C.L.9 0.1 CFM @9 PSI

F IRNSHALE, SOY
ROCK WL2D HTO MODOHDO..

98

3
L 0.3 CFM c24 PSI

100

11 ~ UNIT 14

SHALE SOY0.7 CFM @ 30 PSI
HO TO MOD HO 100

3
50 -UNIT 15

0.0 CFM @ 30 PSI
vCR~jrSHALE, SOY

VERT jt HD TO MOD HE 10007

- 00 4 40%WATER
S- -N - UT1 16- -0.0 CFM @ 30 PSI

E14G FORM PREVIOU6 EDITIONS ARE DESOLETE.PO c?*.an
MAR 71 NOLJqV~ffl 03N



Hole No. 103
IMLNLO.INST LION- 1 NT

SOUTHWESTLON LITTLE ROCK DISTRICT loor SMsES
CLASSIFICATION Of MATERIALS %coRe sox oRt REMAlmS

ELEVATION DEPTH LEGEND (D.,MdC1RCOV. SAMPLE (D 01d.4f £bt. ww lose. dople .1
CRY NO., sow.a, *I&. It einific.U

__ _ c 0 f I

UNIT 16 REGAIND WAT.ER
(Cont)

70SHALE F
MOD HO TO HD 100 0.0 CFM @ 30 PSI

80100 5 0.0 CFM @ 30 PSI
-SILTSTS

zz1 0.0 CFM @ 30 PSI
100

90 --

6
100 0.0 CFM @ 30 PSI

23.3~. 1 0(: 7__ __ ____________

BOTTOM OF HOLEZ
100.4'

NOTE:

FOR DETAILED DESCRIPTION
OF UNITS - SEE GENERALIZED

GEOLOGIC COLUMN

Sz

078
ENG FORM 1836 PREVIOs EDITIONS AMR OUSILETE, PROJECTI MOLE 9 0
MAR71 103

frRANSLUCEffln



________________ o. 132
VIIN TLLAVION -" CT

DILLING LOG SOUTHWESTERN LITTLE ROCK DSTR CT I o 1 $MEET$

I. POJECT IOg ZANDTrVP OF Ely

CONWAY WATER SUPPLY 1.DTMSL

2. d+~~h V 1l,!t CENTERLINE 12. MAN f jj
t

y~gS jdUNA
T

ONl OF DRILL

3. DRILLING AGENCY

U. S.Corpsof Egi ners13. TOTAL NO. OF OVER-
4. HOLE NO. (As.ho oin r. ,W 111101 BjleURDEN SAMPLES TAKEN 9

5. NME O DRLLER13214. TOTAL NUMBER COME BOXES I

N ASH IS. ELEVATION GROUND WATER 341 .8
4. DIRECTION Of HOLE c

1VERTICAL CINCLIMED ____ DCG. FRMo VERY.1.DAEOL U R4 9 7 8  I 4 7 Y/f

7. HICNES OPOVEUUREH 6 017. ELEVATION TOP OF HOLE 358. 5
7. THCKNES Of VERBUDEN 1.0I1. TOTAL CORE RECOVERY FOR 11ONING 63

6. DEPTH DRILLED INTO ROCK 24. 3 IS. SIGNATURE OF INSPECTOR

S. TOTAL DEPTH Or HOLE 40.3 R. PERRY
CLASSIFICATION OF MATERIALS % CoRe sox OR REMARKS

ELEVATION DEPTH LEGEND (D.~jRECOV. SAMPLE (DtdIgIM4e CNIe@*,dAO

a h c d f

OVERBURDEN

IZ

10

BADLY WEA .. 67 f-

20 37
C.L.

0.0 CFM @ 8 PSI
329.9 TOP OF ROCK ___

327.9 30-.-7-' UNIT 13 1-
FIRM SHALE, SDY 70
ROCK HD TO MOO HD

318.2 40100

BOTTOM OF HOLE:

NOTE:

50-: FOR DETAILED DESCRIPTION
OF UNITS - SEE GENERALIZED
GEOLOGIC COLUMN

079 z
L _



DRILLING LOGIN TAL no N COl~ll BO

S.r~wu Q NAMEL OOC DRILLERl SHET

1. PROJECTO O0. HOLE AND TY E F 11 V g
CONWIA WAT LER SUPPL 11M ET.I. DATUM FORLEVTO 4/1/7 4/14/78il

LOCATI. ELEVATION wO OPlw MS LE 3 8
.TIKNS O6+0 OEBUDIE 1ETRLN 12I. TA0rACORE RECOVE MTIV*y WO O I LL 3

S. DRILLIN ARILE NTO ROFA47I IGNAU NGO IPCO
S.~~~3 TOTAL NEPT OF MOE 4. R PRR

CLAOLEAIO OP0 (AMATERIALS~wsfi! UNE SOPES TOXORREERN

L~~~~RCV SHMML OFl DRILLE 134% 14 TOTA MU11611 C01 OsI~~NAHI.ELEVATION DEPROEGND WAE S- O na~d .. I.4MI.N

age._ FRO VET d. CAT "OE4117/47

7. THCKNES OOVERBURDEN n 1.T f LC M E O E YF R80il 3S

30. 3 T TopLE OFT ROCK-7s.siNAU9 FI-SIC

9.~~~~~BTO OFTA DETHFHOE2.LR ER

ELEVAION DPTH LGEND LASSFICOR D fTAILE ESRIPTION sxonRMAK

322.8EOL GI COLUMNIN CO IN

C.080
TROEP OF HOLCK

32A. PRVOSEIIN AE2LT.I 13
FIMTRWASUET

ROCK 7--7 
UNIT 13 90 1______



N S a ISTAELELATION GRONDEATR

4DINLUM LOG OWTNETR LITTL SRCKDISRC IUpLEI3 war

2.S TOTATIO CORE~o "EOVR rON momiw 9
S. DEPL.IN DAILEDN OR 65I INAUEO NPCO

S n its1. TOTAL NO. or OVE R. PavlERRY mssum

ELEVATIONH DElTH LEQNOL11VPATION OGRTEIL OND OARRE RS

.DA EOV SME D.g~ ~~a..~.
7 -ROTICAER NO.L144 in ~ ~ 0E&. Pa1f vgpiRI4/ 7a,'c / Ij

326. ELEVTIO TOP TOP OFL ROCK6

7.O~O H 1H~NESO ~*UON 1.

A. __ _ DEPTH_ __ _ _ __ _ __ _ _ (RI2)E INTO_ ROCK 16._Il._TTALCOR________PO_____ 9
0.~~~~BTO OFTA HOLEO OE . ER

ELEVAION Opy LGEND LASSFIANOR AIEESRIPTION oa o atCNML
O 06F o w UNTS SEEv GENERLIZE

330.6OLOI 10OLUNMNRIG

325FRM136.6VIU ETOAR UNITET 13 JC, - OEN

FIRM 7-LSTAIN 136



Hsi* No. 1 38
INSTALLATION TSWEET

DMLLING LOG "SOUTHWESTERN LITTLE ROCK DISTRICT lOP 1 SHEETS

1. PROJECT ;10. SI ZE AND TYPE OF Q~ NP4L'MCONWAY WATER SUPPLY I I. DATUM FO ELEAINSONTM L

S ' TA51 8+12D EI. MANUFACTURER*$ DESIGNATION OF DRILL

S.DRILL114GECY~p fEngineers ES OA AILING 1500

4. OLEF M0. (A* aft- 4n *.fte fdie I 1 8 URDEN SAMPLES TAKEN1

S. MAUE OF DRILLIR J4. TOTAL NUMUER COME 6OX9S 2
NASH IS. ELEVATION GROUND WATER -

4. DIRECTION OF MOuLE ST ANYU C0MLE

moYic AL. ~'C0ulpfEo ____ _ aoU. PROM VER?. IS. DATE HOLE T4118/78 :c4/YM/8
7. TICKESSOP VERIRDE 100VI. ELEVATION TOP OP HOLE 344. 9

Is. TOTAL CORE RECOVERY POR *OING 82
4.DEPTH DRILLED INTO ROCK 21. it. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH Of MOLE 31./ R. PERRY
ELVTO ET EED CLASSIFICATION OP MATERIALS CORE sox OR REMARKS

ELEATIN DPTHLEGND(Dcrcim RECOV. SAMPLE mOiIi I.:ww na I.... dopA 01
ERty No. "'w. it adific**i

b c 11I

OVERBURDEN

334.9
33.-0---I_______________ BEGIN CORING

BOTTO OF HOLE

OF ~ ~ UI UNTS SE6ENRLIE

GEOO.I COLUMN PS

_3_ _ _ 08

MA31.2A3UCr~ 3



DIVISIONINSTALLATION
DRILLING LOG SOUTHWESTERN LITTLE ROCK DISTRICT Ior 2 SEET1S.

t. PROJECT I0. SIZE AND TYVPE Of BIT NXL
CONWAY WATER SUPPLY 5N(9 o

.LOCATION (C"'etd. .1 3e'iP SISI
STA 6+00 ON DIKE CENTERLINE 12. MANUFACTURER'S DESIGNATIONI OF DRILL

U. S. CORPS OF ENGINEERS 13. TOTAL NOOf OVEN. I OIsTUROEO UNCISTURISED
4. HOLE NO. (A* efn, oto d&a~ title. BURDEN SAMPLES TAKEN

L. NAME OF DRILLER . 1914. TOTAL NUMBER CORE BOxes 7
NASH 1S. ELEVATION GROUND WATER 312.0

6, DI)RCTION OF HOLE 14. DATE HOLE !STARTED jCO"PLETED

IVERTICAL DSNCLOIED -_____ DEg. FROM VENT. i 4-19-78 4-25-78
7. HIKNES F OERURDN o 17. ELEVATION TOP Of HOLE 347.~3
B. DPTHDRILED NTOROCK 10681l. TOTAL CORE RECOVERY FOR BORING 93
________________________________________ 1l. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 16.8 R. PERRY
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS 1, CORE 9ox 04R RtEMARKS

RECOV. SAMPLt (DUI,. td% 0e ., depth of
EotY NO. e'suIindw. etc.. it sid..ic.,tI

*O.B.

336.6 10 BEGIN CORING

33.8 WEA CTO OF ROCK 93
335831. WEA UNIT-13

FIRM
ROCK -Fe STAINS (35) 0.0 CFM @ 11 PSI

20 1-
SHALE, SOY

-- HOTO O, O9 0.0 CFM @ 15 PSI

3090 FREE FL.8 ZPS
CL(31) W.L.35.37
CL 81 2

40 - UNIT 14 -S

-n.RAC SHALE, SOY 98 2&F ?3 S
HO TO MOO HO

--- FRACS (4
50 -- F C~

Ci.L. UNIT 15 87 3

_SHALE, SOY -2.8 CFM @ 30 PSI
__FRAC

-- HO TO MOO HO (8)

FRAC - -UIqT 16 3.1 CFM @ 30 PSI

ENG FORM IS836 PREVIOUS EDITIONS ARE9 OBSOLETE. PRJCT 1OLE No
MAR 7113

ntRAxnSuccN77



NIH.139
DIISO INSTALLATION 1 sNEcYTDRILLING L I,.THWESTERN IL ITTLE ROCK DISTRICT Iof 2 SHEETS

CLASSFICATION OF MATERIALS ICR come Boo REMARKSELEVATION DEPT04 LEGEND IRECOV- SAMPLE (Orillv~ "-~ I... ~hS ofCRY NO. mah,..ec.it .dgg.,idcnv)
b c d - I _ _ _ _ _ _ _ _

UNIT 16 98
C.L. (cont)

70- SLS (8)
- .. SHALE 94
-- MOD HO TO HO -0.4 CFM @ 30 PSI

aSILTST

80 (24)

98 5
- C- . 0.0 CFM @ 30 PSI

=-7 SILTST

100

0.0 CFM @ 30 PSI

(0) 6

0.0 CFM @ 30 PSI
(21)

_____ C.t.
-.-- SILTST

76
12 4 sCATT CL.

SILTT (0 7 0.0 CFM @ 30 PSI

230.5

BOTTOM OF HOLE
20 116.6'

NOTE:

FOR DETAILED DESCRIPTION
OF UNITS.- SEE GENERALIZED
GEOLOGIC COLUMN

0z

084
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1.1. N.. 140

DIULLING LOG 1"'THW ESTE RN LITTLE ROCK DISTRICT OF 1 SHET

I. @JCT 10. SIZE AND VP FU X
CONWAY WATER SUPPLY or AU FREEATD HW TMXUJJ

2LOCTION ( wrdkaIew Staid"' 14SI
STA 4+00 on DIKE CENTERLINE 12. MANUPACT AWW'S DESIGNATION Of DRILL

3. DRILLING AGENCY FIIG10
U. S . Corps of Engi neers -LN 

1S5OTLNO,00ISTRE
4. HOLE No. (As sim S- dpb ieNfo MUIN SAMPLES TAKEN 6

&. TAO DREPT O4. TOo.Vs HUGRCR Ia
CLASSIFICLEATION OGMTRILR O U SOX O RREAS

ELEVAETION DEPTHLEGN 1Dee6.e DA EOE SAE D.U ngO I ... dK A .

____ hUTI AL d1 K - f.PO ET i 4 2 / 8 : / 5 7

7. HICNES OFOVW OVRERBURDENLVAIN O FHOE 34.

340PH RLE IT OK 8.TTA TOPE OFOVR ROCK EGINCRN

9.7 TALIN UNT FHLE z ~ 9ITNTR 13 ISECO . ER
FIR1'ofor ECV SAMCS

ROCK .b ScALE. Soto 98as 0.0 CFo@5 fS

3283 2 - 00""

339.OR DETAILED DESCIPTION

OF UNTS SEE GENERALIZED
GEOOGI COLUMN PS

M AR 71 36 RE IO S ED T O S A L E, PRO EC HO E O

2CRANS7CENT 140<A ____8_ _



HoleNMe. 142
DIISONINSTALLATION jSHEET1DRILLING LOG *SOUT HW E ST E RN LITTLE ROCK DISTRICT Ior2 SHE'ETS

1. PROJECT 10. SIZE AND TYPE OF BIT KUM7i= I, INXL
CONWAY WATER SUPPLY It ATMFO LVATION SHOWN (TEN LYAd

2LOCATION (Coordina.@ o, Seaton) MSLSTA 7+00 ON DIKE CENTERLINE 12. MANUFACTURER'S DESIGNATION Of DRILL
S. DRILLING AGENCY FAILING 1500

U. S. CORPS OF ENGINEERS - 13. TOTAL NO. OF OVER- I 0ISTURSED VNDISSURSEO
4. MOLE NO. (A. cah-. oR carawj Riot@! 8URDEN SAMPLES TAKEN 1

mwd mi. RIRII6..1 1425
5. AMEOF RILER14. TOTAL NUMBER CORE BOXES

S.NM FO~ILRNASH I5. ELEVATION GROUND WATER

SDIRECTION OF HOLE 1.DTHOE STARTED 342ICOMP$LEEO
C6VIERTICAL [EJINCLINED DES. FROM VENT. 5--7 iJJ. 5-10-7

7. THICKNESS Of OVEROURDEN 9.5 97. ELEVATION TOP OF HOLE 345.1
14. TOTAL CORE RECOVERY FOR BORING 1 00%

S. DEPTH DRILLED INTO ROCK 72. 1 IS. SIGNATURE OF INSPECTOR R ER
S. TOTAL DEPTH OF HOLE 81.6 6.PER

ELVTO ET EED CLASSIFICATION OF MATERIALS %CORE sox oRt REMARKS
ELEATONDETHLEEN ~RECOV' SAMPLE (DrIIiiW Ito.. -t. to... =ofh

ERY No. S.ED.I..j. .10. It ..#mto.N
a h c 0

0.8B.
Iz

335.6 ___TOP OR ROCK
10

ROCK BIT

327.6 BGNCRN
FIRM BGNCRN

0.0 CFM @ 12 PSI
-7SHALE, SOY1

HO TO MOO HOD62

30 W.L. 30.9' 7:Z
100 5-11-78

0.0 CFM @ 22 PSI

- - - - UNIT 14 (2
2

SHALE, SOY 100
HO TO MOO HO -0.0 CFM @ 30 PSI

50 _ ____(83)UNIT 15

SHALE, SOY 100
HO TO MOO HO 3

(81) 0.0 CFM @ 30 PSI

60-::- - -FRA086
...SOFT MOO HO TO HOD. F @3 S

1.4 FORM @18 S

MA FR18 36 PREVIoUs EDITIONS ARE O0OLETE. PROJECT HOLE NO,

TRrANSLUC ENT) 142



Hole No. 142
DIVISION UISTALLATION 1SHEET

DRILLING LOG SOUTHWESTERN ILITTLE ROCK DISTRICT 1I 2 SHEETS.
ELVTO 0 CL.ASSIFICATION OF MAT ERIALS % CORE *BOX OR 011,gCREMARKS

ELV DO EPTH LEGEND RECOV- SAMPLE (luua.. ",. I*-, dpth .1
CRY No- ittM*~ .I I ... fic..aJ

UNIT 16
(cont) 100-

70 7z
--- SHALE 4 175% WATER

MOD HO TO HO 100
.2~'SILSTS1.1 CFM @ 30 PSI

263.5 80 1 (90)F
BOTOM F OLE
31.6'

90-7 NOTE:

FOR DETAILED DESCRIPTION
OF UNITS - SEE GENERALIZED

GEOLOGIC COLUMN

SZ

~7

ENG FORM 18 36 PREVIOUS EDITIONS ARE OSSOLETEPOET OEN
MAR 71142

(TRANSLUCENT)
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EL VAIE
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320-
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ENINEERING WILL INCREASE YOUR PROFIT

f

'"0.0 
0*90

-u~ 
-

gAO

LFEN

1,1CREORN

0'9 NISTRN

0 NO CAIOR BORING

A0 CEOMNTON

0IA40 
4-16-70 DATE DRILLED

1 4 
/ 36-20 1 PRESSUR E TEST: 1.36 CFU 0 20 PSI

A,0 
COMBINATION 4" COME 0 SOILS DOMINO

GEOLOGY NOTES:
T u I Toography~ twsed on turm-y Dec /g77-A. /9 78

C,2 A,*& shown,, is Icatedt , Sec n 2/(eB,

-" - 7 7N, R IS W, Conway Coun ty. Ark
SC-o,,oo int.,,as a,-. 2 F*at

tielvations refer to mean Sea /e.'ai
.9,0- S6.00 I tor logc of borings5 see emaife SpJV'

6 For Sections A-A e B8, see P-..w &11147f

7 PiSectioens C-C 6 DL), see 0w..o 6Z/1480
a for Sec tions (-1' f-F, a-G, /t-pima.1/i45
q For See9,ens 14 -i 4i , e vwf9 621148t
IS For Section 9-1f, 3ee, Dwq 6111485
It orSectijons L -L f M -At, mee Vb.,# 1/494
/Z~ I For Jecho~ny -,( see p~v 6ZI/tM
19 fo,- _4.4i9, Y-r iz-z so- Owp &Z11485
94 for I1eekerd of .*e-o ~Ws -db ICC -'
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U / ~~~ SOILS NOTES ~jj ---
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S e- Dqrd 148l. -- ;e-d e~n PLAN OF EXPLORATIONS

-W, Ira',, 149. T -I.011DAM AND SPILLWAY
ieMILE 0.7 _ ___

PLAN 
AGS ?

Vs. oo A7
.900'~j~f 

-B 14r? CLEC* 0
* J



VALUE ENCW*EERING WILL INCRASE YOUR

360- 4_____ TOP OF CAM ELEV 3560

It - ~ 5 SPILLWAY CREST ELEV 33947 U/S

9Pro' 30'~1
0/S WATER SUPPLY POOL ELEV 326.0

0430 12 030 f -30 22

0 6-30 02-0 0- 0 s 61

0-30 030 030

133 0.030 16-3 0-004

+14 10-3 20 _00_

ATOKA FSECTION A-A 2 -ALON DA AXI

r ~ (AONSLNG DPTRAM AIS
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spd/"O we, a, 56 60 651 62 63 64
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ALUE ENGINEERING WILL INCREASE YOUR PROFIT

0a. Sec a-• a5

' I GENERALIZED GEOLOGIC COLUMNI

3 [ 360 I ..8 E....O

SEC0T EZ DESCRIPTIONt
R o l3 4 5 ' 5 7

u/S 0- 340 I , 3 sl.,0,0,0--o00-0 *.e.d

320 . J 320 0* Sl

W - n - so -

300 btt *..........S o. s~w orn -c~ oou.oaan oo a+.

280 +-- I- ) Ob ,,tt toe , to,, to. , o, o

09o:(ATOKA FORMATION z io. I

00 0-1 42-30

0-220

-oo66 LEGEND

li',tc Oxoo+4 "p# Wh. ./oV ,xef-pr.,e$tnfd zoo S NY CORE BORING
For ,ofor~ton .014 A SOILS BORIN5

I (STATIONS ALONG DAM ASIS)I A COMBINATION NO CORE S SOILS BORING,0 (6400 Sf00 . COMBINATION SOILS a FIS00 ;AILED BORING

CTION A- A - ALONG DAM AXIS 0 FISHTAILED BORING00 PIEZOMETER
(LOOKING UPSTREAMI -8 DT RL(

SCALE A$S"C504 .tk. WATER LEVEL
0-620-t PRESSURE TEST: 933 CF0 020 PSI

.rrrr ROCK UJNIT
2-3CORE LOSS

STEST PIT

0-3 CI C 6 EGN

63 64

______ 360

r I FOr IVWL' 'lofes see OrOfnA 62/1477
*0. 

s
340 2 Fly /Ihot oOf Sedwfl$, sfee Orowlng 62/1477
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TF.4 Aroerrn -fA-rALONG see so/cog$, coro( s sILD N

Aettto .9 ore Po.A,

S IO8H 0 W

0
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S L I  S 3 Oo .. ..

IS~~~.. / Fo7r -osntsseDom 62/1 1477
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